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[Iporpamma paccmoTtpena Ha 3acenanuu [T1K

npenoaasarener OO/], Bocnutareneit

mporokonn Ne ot __ . .20 r.

IIpencenarens ILK H.I'.®arraxosa

[IporpamMma yueOHOU AuCHMILTUHBI «MaTteMaTuka» pa3paboTaHa Ha OCHOBE:

- nmpuka3a MuHHCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit ®enepanuu ot 17.05.2012r. Ne413 «O6
YTBEPXKACHUHM (eAepaIbHOIO TOCYAapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAapTa CpEIHEro oOIero
o0pa3oBaHUs»,

- mpukaza MunucrtepcrBa oOpa3oBanus u Hayku Poccuiickoir @eneparuu ot 02 aBrycra 2013r. Ne 693
«O06 yrBepxkIeHUU (eAepaTbHOIO TOCYIapCTBEHHOIO 00pa30oBaTeIbHOTO CTAaHAApTa  CPEIHETO
npodeccuonanbuoro oopasosanus (mamee — CIIO) mo npodeccun 080110.02 Konrponep Oanka, (B
penakuuu [Ipukaza Muno6puayku Poccun ot 09.04.20151 Ne389),

- mpuka3za MunoOpHayku Poccuu ot 29.06.2017 1. Ne 613 «O BHeceHun u3MeHeHU B (eaepanbHbIN
roCyJapCTBEHHBIM 00pa30oBaTeIbHBIN CTaHAAPT CpPEAHEro oOIero o0pa3oBaHUA. YTBEP KICHHBIN
npukazoM MuHuctepcTBa obpazoBanusi u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne413. ¢

Y4ETOM:
- «lIpumepHoil mporpamMmbl 00IIe00pa3oBaTeNbHON Y4eOHOM AMCHMIUIUHBI «MaTemaThkKa» s
npodecCHoHAIBHBIX 00pa30BaTENbHBIX OpraHu3alniiy, pekoMeHIoBaHHBIX DPI'AY «DenepanbHbBIMA
WHCTUTYT pa3BuTHs oOpazoBanus» (OPI'AY «DUPO») B kauecTBe NPUMEPHOW MPOTPaMMBbI IS
peanu3anui OCHOBHOHM mpodeccnoHaabHON oOpa3oBaTtenbHON mporpammbl CITO Ha 6a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ OTyYEHHUEM CPEIHETo 001Iero oopa3zoBanusy, mpotokoa Ne3 ot 21.07.2015r.,

- OCHOBHBIX moJokeHu KoHnenuuu npenojgaBaHusi oOLIe00pa30BaTEIbHBIX AUCLUILIMH C yYETOM
npo()e€CCHOHATBPHONM  HANPAaBICHHOCTU IPOrpaMM  CpPEAHEro IMpodeccHoHanbHOro o0pa3oBaHUs,
peanu3yeMbIX Ha 06a3e OCHOBHOI'O 00IIero o0pa3oBaHusi, yTBEPKACHHON pacropshkeHneM MuHHCTepcTBa
npocenieHust Poccuiickoit @enepanuu ot 30 ampenst 2021 r. Ne P-98.

Opranuzanus-paspadotuuk: ['BIIOY Oxts0pbckuii  MHOronpouiabHbIM  HpodeccuoHaNbHbIH

koJutek, Pecrybnmuka bamkoprocran

Pazpabotumk:
AxwmertrapeeBa Kapuna @aputoBHa INpenoaaBaTelb

THOIMINCH
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1. MACIIOPT PABOYEN ITPOT'PAMMBI YYEBHOM JUCIATIIUMHBI «<MATEMATHUKA»

1.1. O6aacTh NpUMEHEHHs] POTrPAMMBbI
Pabouas nporpamMMa y4eOHOW AUCHUILTHHBI SBJISETCS YacThIO MPOTPAMMBI OJTOTOBKH C YU4E€TOM

npodeccuonanpHor HanpapieHHocTd OOIT CITIO mporpamMm MOArOTOBKH KBATU(DHUIIMPOBAHHBIX PabOUNX
(TIIIKPC) 1o npodeccun 38.01.03 «Kourposep Oanka»
1.2. MecTO JUCUMIIJIMHBI B CTPYKTYPe OCHOBHOM NMPodecCHOHAIbHOI 00pa30BaTe/IbHOM MPOrPpaMMBbI:

O/l sBnseTcst dacThlo 00s3aTeNbHOM TpeAMeTHOH obnactu «MaremaTtuka», HU3y4daercs B
obmeobpaszoBarenbHoM 1ukie yyeOnoro rurana OOIl CIIO  mo mpodeccun 38.01.03 «Kontponep
Oanka» ¢ yaeroM mpoduis npodeccruoHanbHoro oopazosanus. OJ] umeeT MEXIUCIUIITMHAPHYIO CBSI3b C
TUCIUIUIMHAMU  O0IIeoOpa3oBaTeIbHOTO W O0mIenpoecCHOHAIBHOTO MK, a  TaKkKe
MexaucuIumHapHeiMu Kypcamu (MJIK) mpodeccrnonansHoro nukia.

O/l nzyyaercs Ha 6a30BOM U YIIIyOJIEHHOM YPOBHSIX.

Conepsxanne O/l HarpaBiIeHO HA IOCTUKEHUE BCEX JINYHOCTHBIX, METAPEIMETHBIX
U MPEIMETHBIX pe3yibTaToB oOydeHus, pernameHTHpoBaHHEIX PI'OC COO. [JocTmkeHne pe3ybTaToB
OCYILIECTBIISICTCSI HA OCHOBE MHTETpAllMM CHUCTEMHO- JESTeNbHOCTHOTO, WHIAMBUAYAIBHOTO, MPaKTUKO-
OPUEHTUPOBAHHOTO ¥ KOMIIETEHTHOCTHOTO ITOIX0/I0B K U3YUEHHIO HCTOPHUH.

Peamuzanus copepxanust Ol B mpenenax ocoenust OOII CIIO oGecneunBaercs coOJt0ieHUEM
MPUHIIMIIA TPEEMCTBEHHOCTH IO OTHOLICHHIO K COJEP)KaHHI0 Kypca B paMKax OCHOBHOTO O0OIIero
o0pa3oBaHMs, OJHAKO B TO K€ BpeMs 00JalaeT CaMOCTOSITENIbHOCTBIO, IENbHOCTHIO, Crenu(pUKon
MOJIXOJI0B K U3yUYEHHUIO.



2. IIEJIA, 3AJTAYM U PE3YJIBTATHBI OCBOEHHMS OBIIIEOBPA3OBATEJILHOM

JUCHUIIIUHBI
2.1. Heau u 3agauyu o0meodpa3oBaTe/bLHONH JUCHUILUIMHBI (B COOTBETCTBHU € TPeOOBAHHAMH
DenepasbHOTO rocyJ1apcTBeHHOT0 o0pa3zoBaTeIbHOTO cTaHaapra

cpeaHero o0mero o0pa3oBaHusi, OpueHTANUell Ha pe3ybTaTbl DeaepajbHOrO rocy1apCcTBEHHOI0
00pa30BaTeILHOIO CTAHIAPTA CPeIHero NpogeccuOHAILHOr0 00Pa30BaHUA)

Hesn ocBoenuss O/ (B coorBerctBuu ¢ tpeboBanusmu OPI'OC COO, opueHTanmeid Ha pe3yabTaThl
@I'OC CIIO):

- IOCTHYb TPEAMETHBIX, TMYHOCTHBIX U METAPEIMETHBIX PE3yIbTATOB 00ydYeHUsS Ha 6a30BOM /
yriayOnEHHOM YPOBHSIX;

- cnocobcrBoBath popmupoBanuto OK u [1K cienmnansHOCTH / Tpodeccum.

3apaum ocBoenusi O/l (B coorBercTBum ¢ TpedoBanusiMu ®I'OC COO,
opueHrtanuert Ha pesynbTaTthl ®I'OC CIIO):

- (opMupOBaTH MPEICTABICHHS O COIMATIBHBIX, KyJIbTYPHBIX M HCTOPHUECKUX (haKTOpax
CTAaHOBJICHUS MAaTEMAaTUKH;

- (I)OpMI/IpOBaTB OCHOBBI JIOTHYCCKOTI'O, aJITOPUTMHUYCCKOI'O U MATCMATHYCCKOI'O MBIIIJICHUS

- q)OpMI/IPOBaTI) YMCHUA MIPUMCHATH ITOJTYUCHHBIC 3HAHHWA IIPU PCIICHHUU Pa3JIMYHBIX 3a1a4, B TOM
YHCJIC HpO(beCCI/IOHaHBHbIX;

- (GopMHUPOBATh TMPEJACTABICHUS O MaTeMaTHKE KaK YacTH OOIICUCITOBEYECKON KYIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, IIO3BOJISIOIIEM ONKUCHIBATh U U3Y4aTh PEAIbHbIE IIPOLIECCHI U ABJICHUS.

JInuHOCTHBIE pe3yJIbTaThl Kon imyHOCTHBIX
pe3yJbTaToB
eaJIN3alMu NPOrpaMMbl BOCIIUTAHUSA
P 1 porp peanu3anuu
(Oeckpunmopet) NporpamMmel
BOCIIUTAHHS
Oco3zHaromuii ceds rpakJaHMHOM U 3allIUTHUKOM BEJIMKOM CTpaHbl JIP 1
[TposiBsAOIMI  aKTUBHYIO TPaXJAaHCKYI IO3ULMIO, JIEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh  NPUHIUIAM  YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMHUYECKHM  AKTUBHBII M  YYacTBYIOUIMH B  CTYJEHYECKOM U P 2
TEPPUTOPUAIBHOM  CaMOYNpAaBIE€HWH, B TOM  UHUCIE€ Ha  YCIOBHSX
T00pOBOJIbYECTBA, TMPOJYKTUBHO B3aUMOJEHCTBYIOIIMNA M Y4YacTBYIOLIUN B
JeSITEIbHOCTH OOIIECTBEHHBIX OpraHU3alui
Colmroaromuii HOPMBI TPABOIIOPSI/IKA, CICAYIOMWNA HjieagaM TPakKJaHCKOTO
obmecTBa, obecrmedeHusi 0€30MacHOCTH, TpaB M cBoOOa rpaxman Poccum.
JlosanpHBIM K YCTaHOBKaM U TMPOSIBICHUSM MpeACTaBUTENEH CYOKyIbTYD, P 3
OTJIMYAIOIIUNA HMX OT TPYyNI C JECTPYKTUBHBIM U JEBUAHTHBIM I1OBEJCHHUEM.
JleMOHCTpHUPYIOIMI HENPUATHE U NPEAYNPEKAAIOMNN COLMAIBHO OIMACHOE
MOBE/IEHNE OKPYKAIOIINX
[TposiBIISIIOIININ U JEMOHCTPUPYIOIINNA YBAKEHUE K JIIOJAM TPyAa, OCO3HAIOIINMI
IIEHHOCTh COOCTBeHHOTo Tpyaa. Crpemsmuiics K (OPMUPOBAHHMIO B CETEBOM JIP 4
cpezie IMYHOCTHO U MPO(EeCCHOHAIIBHOTO KOHCTPYKTUBHOTO «IIM(POBOTO clieia




JIeMOHCTpUpYIOIUN TIPUBEPKEHHOCTh K POJHOM KYJIbTYype, HCTOPHUYECKOMN
namsITH Ha OCHOBe 00BM K PoaumHe, pogHoMy Hapoly, Majlod pPOAMHE,
IIPUHATHIO TPAAULMOHHBIX LICHHOCTEW MHOTOHAIIMOHAIBHOIO Hapoaa Poccun

JP 5

HpOHBJ'I?[IOH_II/Iﬁ YBAXCHHUEC K JIIOAAM CTApIICro IIOKOJICHHUSA WM TI'OTOBHOCTH K
Y4aCTHIO B COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX ABHUIKCHUAX

JIP 6

OCOSHaI-OI_HI/Iﬁ INPUOPUTETHYIO ILIEHHOCTHh JIMYHOCTH YCJIOBCKA, YBa)KaIOH_[I/Iﬁ
CO6CTB€HHYIO U YYXYHO YHHUKAJIBHOCTH B Pa3jWM4YHBIX CHTyallUdX, BO BCEX
(bOpMaX U BUAax ACATCIBHOCTH.

JP 7

[IposiBnstirOIIMiA U IEMOHCTPUPYIOIINNA YBAXKEHHE K MPEICTABUTEISAM Pa3IMUHbIX
STHOKYJBTYPHBIX, COLHUANbHBIX, KOH()ECCHOHANBHBIX W HUHBIX TPYIIIL.
ComnpuyacTHeli K COXPaHEHHUIO, NPEYMHOXEHUIO M TPAHCISALMHM KYJIBTYPHBIX
TPaJULIMI U HEHHOCTEW MHOTOHAIMOHAIIBHOTO POCCUICKOTO rOCY1apCTBa

JIP 8

Cobmoarouii 1 MpoMaraHAMPYIOIUNA MpaBuUia 3J0pOBOTO U 0€30M1acHOrOo
o0pa3a JKH3HHM, CHOPTa; MPEeIyNpekNaAMUi JHUO0  IPEoA0IeBAIOIIHIA
3aBUCHMOCTH OT QJIKOTOJIs, Tabaka, IICHXOAKTHBHBIX BEIIECTB, a3apTHBIX UTP H
T.71. COXpaHsIOMUNA TICUXOJIOTHYECKYI0 YCTOMUYUBOCTh B CUTYaTUBHO CIIOXKHBIX
WJIU CTPEMUTEIIEHO MEHSIOIINXCS CUTYAIUsAX

JP 9

3a0oTsmuiics O 3alUTe OKpYyXKawolleld cpeabl, COOCTBEHHOM M 4yxXou
0€30MacHOCTH, B TOM YHuclie HU(PPOBOI

JIP 10

[TposiBasitonnii yBaKeHHE K ICTETHUYECKUM IIEHHOCTSAM, O0Jadaroluii OCHOBAaMHU
ACTETUYECKOMN KYJIBTYPBI

JIP 11

[IpyuHUMarOMMi  CeMEHBbIE I[IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU U
BOCIIUTAHUIO JE€TEW; JEMOHCTPUPYIOIINA HEMPUATHE HACUIINS B CEMbE, yX0Ja OT
POIUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHHWI CO CBOMMH JI€TbMHU U UX
(uHAHCOBOIO COJIEpKaHUs

JIP 12

JInuyHOCTHBIE pe3yJIbTAThI

peaimzalnuu nNporpaMmMbl BOCIIMTAHUS, ONIPEACJICHHBIC OTPACJI€eBbIMU TPEGOBaHI/IﬂMI/I

K J1€¢JIOBBIM Ka4Ye€CTBaM JINYHOCTH

Cobmonatoruii B cBoel mpodecCHOHANBHOM NesTENbHOCTH STHIECKHE
MIPUHITUIIBL: Y€CTHOCTH, HE3aBUCUMOCTH, MPOGECCHOHATHHOTO CKENTUIIN3MA,
MPOTUBOICUCTBUS KOPPYIIIUU U IKCTPEMHU3MY, 00IaTafOIINIl CUCTEMHBIM
MBIIIJICHUEM U YMEHHUEM MTPUHUMATh PEIICHHUE B YCIOBUSAX PUCKA U
HEONPEIEIEHHOCTH

JIP13

["'0TOBBII COOTBETCTBOBATH OKUAHUSAM PAOOTOAATENCH: MPOEKTHO-MBICIISIIIIHH,
3¢ (PEeKTHBHO B3aUMOICUCTBYIOIIHMA C YWICHAMH KOMAHbI U COTPYIHUYAIOITUHN C
JPYTUMU JTFOJIbMU, OCO3HAHHO BBIMOJIHSIOMNN MTpodecCHoHaIbHBIE TpeOOBaHNUS,
OTBETCTBEHHBIH, MYHKTYaTbHBIA, JUCIUILTHHUPOBAHHBIN, TPYIOTIOONBBIA,
KPUTHUYECKHU MBICIISIINMI, HALEJIEHHBIA HA IOCTUKEHUE NTOCTABIICHHBIX LIEJIEH;
JEMOHCTPHUPYIOLIUI MPO(HEeCCHOHAIBHYIO KHU3HECTONKOCTh

JIP14

OTKpBITHIN K TEKYIIMM U NIEPCIEKTUBHBIM U3MEHEHHUSM B MUpPE TpyZAa U
npodeccuit

JIP15

JInyHOCTHBIE pe3yJIbTaThI

peaan3anvm nporpaMmMbl BOCIUTAHUSA, OIIPECACJICHHBIC Cyﬁ'beRTOM




Poccuiickoii d)enepamml (nMpu HAJIMYMH)

MOTHBUPOBAHHBIN K OCBOCHUIO (PYHKIIMOHAIBHO OJTM3KHUX BUIIOB
pohecCHOHANBEHOM NeSTEIbHOCTH, UMEIONTNX 00IIHe 0ObEKTHI (YCIOBUS, IIEJIH) JIP16
TpyZaa, TMO0 MHBIE CXOXKHE XapaKTEPUCTUKU

CriocoOHBI B IU(POBOI Cpefie MPOBOIUTE OIIEHKY HH(POpMAIUH, €€
JIOCTOBEPHOCTD, CTPOUTD JIOTUYECKUE YMO3AKIFOUEHNS HA OCHOBE NTOCTYNAOLIEH JIP17
uHpopManun

JINYHOCTHBIE Pe3yJIbTAThI
peaju3anuy NporpaMMbl BOCIMTAHUS, ONIpe/e/IeHHbIE KJII0YeBbLIMU PadoToAaTeIsIMU
(Mpu HAJIMYNIH)

CriocoOHBIi pean30BaTh JIHIEPCKUE Ka4eCcTBa B Mpoliecce NpodecCHoHaIbHON TP 18
JEeSTeIIbHOCTH
Ob6nagaromuii cTpeccoycTONYUBOCTHI0 U KOMMYHUKA0ETHHOCTHIO JIP 19
[TposiBnsito1uil BEICOKYIO OTBETCTBEHHOCTh U COOCTBEHHYIO MHUIIUATUBY JIP 20
Oco3Haronuii 3Ha4uMOCTh MPOPECCUOHATBHOTO Pa3BUTHS B BBIOPAHHOM TP 21
npodeccuun
JIN4HOCTHBIE Pe3yJIbTAThI
peanu3alnuy NporpaMMbl BOCIIUTAHNS, ONIpe/le/ieHHbIe Cy0beKTaMu
2
00pa3oBaTe/IbLHOIO npouecca’ (Mpu HAJTHUYHUH)
O6uagaromuii MOTHBAIMEN K caM000pa30BaHUIO U PA3BUTHIO JIP 22
JleMOoHCTpUpYyIOLUIMI TPUBEP>KEHHOCTD MPUHLIUIIAM YECTHOCTH, MOPSAOYHOCTH, TP 23
OTKPBITOCTH
Wmeromuii moTpeOHOCTH B CO3JaHHUH MOJIOKUTETFHOTO UMHUKA KOJUIEKa JIP 24

2.2. CHHXpPOHHM3ALUs NMPeAMETHBIX, JUYHOCTHBIX H MeTANpPeAMEeTHBIX pe3yJbTATOB ¢ OOLIUMH U
npo¢eccHOHATBHBIMHM KOMIIETCHIMAMH

IIpenmeTHble, JIMYHOCTHBIE W METANpPEIMETHBIE  PE3yJbTaThl,  pErjJaMEeHTHUPOBAHHBIC
tpeboBanusimu ®PI'OC COO, peanuzyroTcs B moaHoM oobeMe npu pazpadorke OOIT CIIO.

CunxpoHuzaiusi  00pa30BaTeNbHBIX  PE3yJIbTaTOB BUAMTCS B  HUHTErpalid  CHUCTEMHO-
JeSITETHbHOCTHOTO M KOMITIETEHTHOCTHOTO TIOAXOJIOB, B O0OECIIEYEHUH €IMHCTBA MPOIIECCOB BOCIUTAHUS,
paszBuTus U o0yuenus B nepuos oceoeruss OOII CIIO.




HaumenoBanue OK, IIK coriacio
oroc
CIIO

HanMeHoBaHMe JTUYHOCTHBIX Pe3yJIbTAaTOB
coriaacuo ProcC Coo

HanmenoBanue MeranpeaMeTHbIX
pe3yabTraroB corjiacio PI'OC COO

OK 1. [lonumarp CyuiHocTh U
COLIMAJIbHYIO
cBoell Oynymeil mpodeccun,
IPOSIBJIAT K HEW YyCTOWYMBBIN

3HAYUMOCTD

JIP 13. Oco3HanHbBIN BEIOOp OyayIIICH
npodeccur ¥ BO3MOKHOCTEH pean3aliiu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIICHUE
K PO eCCUOHATTBHOMN IEATEIbHOCTH KaK
BO3MOYKHOCTH YYaCTHSI B PCIICHUN JIMYHBIX,

MP 07. YMeHue caMoCTOSITENBHO OIIEHUBaTh U MPUHUMATh
pelieHus, OINpPEACISIONINEe CTPATETHIO MMOBEACHUS, C
Y4ETOM I'PAKJAHCKUX U HPABCTBEHHBIX IIEHHOCTEH.

MHTCPEC. OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX,

oOLIeHalMOHAIbHBIX POOJIEM
OK 2. OpranmsoBsiBath | JIP 05. CdhopMupoOBaHHOCTH OCHOB MP 03. Branenne  HaBbIKAaMU IO3HABATEJIbLHOM, yueOHO-
COOCTBEHHYIO  JEATEIBHOCTD, | CAMOPA3BUTHS M CAMOBOCIIMTAHUS B UCCIICIOBATEIbCKOW M TIPOCKTHOM JICATEIBHOCTH,

UCXOIS U3 LEIN U CIIOCOOOB €€
JOCTHIXXCHUA, OHpeIIeJICHHBIX

PYKOBOJUTEIIEM.

COOTBETCTBUH C 00III€YETOBEUECKUMHU
[IEHHOCTSIMHU U HJIeaJIaMH IPAXKIAHCKOTO
00I11eCTBa; TOTOBHOCTH M CIIOCOOHOCTE K
CaMOCTOATENBHOM, TBOPUYECKOHN U
OTBETCTBEHHOH AEATEILHOCTH;

JIP 09. I'0TOBHOCTH M CIIOCOOHOCTH K
00pa3oBaHuIO, B TOM YHCIIE CaMO00pPa30BaHHUIo,
Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATENbHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIIIHON MTPOQPECCHOHAITBHON 1
00IIECTBEHHON IeATEILHOCTH

HaBbIKaMU pa3spClICHUA HpO6J’I€M; CIIOCOOHOCTE U
TOTOBHOCTB K CaMOCTOATCIbHOMY ITONCKY METOJI0B
pelieHud IMPAKTUYCCKUX 3alay, IPUMCHCHUIO PA3JIMYHBIX
MCTOAOB IIO3HAHM.

OK 3.
pabouyto CUTYaITHIO,
OCYLIECTBIIATh TEKYLIUH u

AHanu3upoBaTh

HUTOTOBBIN KOHTPOJIb, OLICHKY U

KOPPEKLIUIO COOCTBEHHOI
NeSITeIIbHOCTH, HECTH
OTBETCTBEHHOCTh 3a

pe3yabTaThl CBOCH pabOTHI.

JIP 09. I'0TOBHOCTH ¥ CLTOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha TMPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMpodecCHOHaIbHON U
OOIIIECTBEHHOM I€STEILHOCTH,

MP 01. YMmenune caMoCTOSATENbHO ONPEAEIITh LeIn
JEATEIBHOCTH U COCTaBJISTH IIJIaHBl JEATEIBHOCTH.

MP 07. YMeHne caMOCTOATENbHO OLIEHUBaTh U IPUHUMATh
peuieHus, ONpEAEIIONINE CTPATErNIO MTOBEAEHUS, C
Y4ETOM IPAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEH.

OK 4. OcymecTBiiTh NOUCK

nHpopmaruu,  HEOOXOIUMOU
TUTST 3¢ pexTuBHOTO
BBIIIOJTHEHUS

JIP 05. ChopmMHupOBaHHOCTH OCHOB
CaMOpa3BUTUA U CAMOBOCIIUTAHUSA B
COOTBETCTBHUH C OOIICYCIIOBEUYCCKIMHU
[IEHHOCTSIMH U HJIeaJIaMH IPKIaHCKOTO
00I11eCTBA; TOTOBHOCTh U CIIOCOOHOCTH K

MP 01. YMeHue caMoCTOSTENbHO ONPEACIIATh LEIN
IEITEIbHOCTH U COCTAaBIIATH IUIAHBI AEATENHHOCTH.

MP 03.Bnagenune HABbIKAMU TMO3HABATEIHHOU, yueOHO-
HCCIIEIOBATEILCKOM U TMPOEKTHOM NIeSITEIbHOCTH,
HaBBIKAMH Pa3pemIeHusi TpoO0JeM; CIIOCOOHOCTh |




npo(hecCHOHANBHBIX 3a/a4.

CaMOCTOATEJIbHOM, TBOPUYECKON U
OTBETCTBEHHOM JESATEIBHOCTH;

JIP 07. HaBbIkM COTpYIHUYECTBA CO
CBEPCTHUKAMH, JEThbMH MJIAJIIEr0 BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO
MOJIC3HOH, Y4eOHO-HCCIIeI0BATEIIbCKOM,
MIPOCKTHOM U IPYyTruX BUJAX JEATEIbHOCTH;

JIP 09. 'oTOBHOCTB M CLIOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIHLHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCIIEUTHOM MpodeccrnoHalbHON 1
00LIECTBEHHOMN AESITETbHOCTH;

JIP 13. Oco3HaHHbIii BEIOOP Oyny1uen
npoQ)eCCHu U BO3MOKHOCTEH peann3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOILIICHHE
K MpoeccroHalbHOM IeSITENbHOCTH KaK
BO3MO>KHOCTH y4YacCTHs B PEIICHUU JIMYHBIX,
00111eCTBEHHBIX, TOCYIaPCTBEHHBIX
oOlIeHAIIMOHATBHBIX MPOOJIEM

TOTOBHOCTb K CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB
pelleHns NPaKTUYECKUX 33/a4, MPUMEHEHHIO Pa3IU4HbIX
METO/I0B [IO3HAHMSL.

MP 04. T'oToBHOCTP U CIOCOOHOCTH K
CaMOCTOSITENIbHOW MH(POPMALIMOHHO- [T03HABATEIIbHOM
JESTENIbHOCTH, BJIaJICHUE HAaBbIKAMU I1OJIy4YEHUS
He00X0AMMOW MH(OPMAIIMU U3 CIOBApEH pPa3HBIX THIIOB,
YMEHHE OPHEHTHPOBATBHCS B Pa3IUYHBIX UCTOYHUKAX
UH(POPMALIUU, KPUTHUECKU OLIEHUBATh U UHTEPIIPETUPOBATh
MH(POPMAIINIO, TIONIYYAaEMYI0 M3 Pa3IMYHBIX HCTOYHUKOB.
MP 09. Bnanenue HaBbIKaMM [103HaBaTENbHOMN pediexcnun
KaK OCO3HaHMS COBEPILIAEMBIX JECUCTBUNA W MBICIUTENIBHbIX
IIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMMN, T'PaHMII
CBOETO 3HaHUS U HE3HAHUS, HOBBIX I103HABATEIbHBIX 3a/1a4
U CPEJCTB UX JOCTH)KECHUS.

OK 5. Hcnonw3oBath
UH(POPMAaIMOHHO-
KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH B
npodecCuOHATbHON
NeSITETHHOCTH.

JIP 09. I'0TOBHOCTP M CIIOCOOHOCTH K
00pa3oBaHuIO, B TOM YHCIIE CaMO00pPa30BaHHUIo,
Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATENbHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEIIHON MpodeccrnoHalbHON U
OOIIECTBEHHOM JIeITCILHOCTU

MP 04. TOTOBHOCTP W CHOCOOHOCTH K
CaMOCTOSTENIbHON MH(POPMAITMOHHO- TO3HABATEIIHHOM
NeSTeNbHOCTH, BIIQJICHUE HAaBbIKAMH MOJTYUYEHUs
HeoOXoauMol MHGOpPMAIUU U3 CIOBapell pa3HbIX THIIOB,
YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHUKAX
nH(pOpMaIUU, KPUTUUECKH OLIEHUBATh U HHTEPIIPETUPOBATH
uHGOPMAIIHIO, TIOTYyYaeMyl0 U3 Pa3IMYHBIX HCTOYHUKOB.

OK 6. Paborats B KOMaHJE,

spdexTuBHO  0OOmATBCT €
KOJIJIETaMH, PYKOBOJICTBOM,
KIINCHTAMU.

JIP 07. HaBbIkH COTpYIHUYECTBA CO
CBEpPCTHHUKAaMHM, JETbMH MJIAJIIEr0 BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOM, YI4EOHO-HCCIIE0BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTU

MP 02. YMeHHe NpOAYKTHBHO OOLIATbCA H
B3aMMO/IEHICTBOBATH B IIPOLIECCE COBMECTHOM

NEeSTeIbHOCTH, YYUTHIBATh MO3UIMM JPYTUX YYACTHUKOB
NesTeNbHOCTH, 3 ()EKTUBHO pa3pemniatb KOH(INKTHL,

MP 08. Bnanenue s13bIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JaraTb BOKO TOUKY 3pEHMS,
HCII0JIb30BATh aJIeKBAaTHBIE SI3bIKOBBIE CPE/ICTBA

OK 7. PaboTaTh ¢ KIMEHTaMH,

UCTIONB3YySl  0a30Bble  3HAHUSA
JIEITIOBOTO PYCCKOTO u
WHOCTPAaHHOTO  SI3BIKOB |

YUUTBIBAsA MCKITHHUYCCKHUEC U

JIP 07. HaBbIKK COTpYIHHYECTBA CO
CBEpPCTHUKAMHU, JIETbMH MJIJIIIIETO BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeIbHOU, OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIE0BATEIbCKOM,
MPOEKTHOM U APYTUX BUAAX AESITEIbHOCTU

MP 02. YMeHue mpOIyKTUBHO OOMIATHCA W
B3aMMO/ICIICTBOBATH B MIPOLIECCE COBMECTHOM

ACATCIIbHOCTH, y‘II/ITBIBaTL IIO3UIINHU z[pyrnx yqaCTHHKOB
NEeATEeTLHOCTH, 3P GEeKTHBHO pa3peniaTh KOHMIUKTHI;

MP 08. Bnanenue si3bIKOBBIMH CPEICTBAMH — YMEHHE SICHO,




STHHUYCCKUC pa3jInyusl.

JJOTUYHO W TOYHO H3JIaraTb BOIO TOYKY 3pPCHMH,
HCII0JIb30BAThb aJICKBATHLIC A3BIKOBLIC CPCACTBA

OK 8. D¢ dexTnBHO
UCTIOJIb30BaTh OPITEXHUKY H
COOTBETCTBYIOLIHE
3alIUTHl  OT

CpencTBa
OMACHBIX U
BpeIHBIX (haKTOPOB, COOIIOIATH
npaBuia

0€30MacHOCTH.

TCXHUKHU

JIP 13. Oco3HaHHbBIN BEIOOp OyayIICH
npodeccuy 1 BO3MOXKHOCTEH peann3aiiu
COOCTBEHHBIX JKU3HCHHBIX TUIAHOB; OTHOILICHHUE
K PO eCCUOHATTLHOMN AEATEIbHOCTH KaK
BO3MOXKHOCTH y4acTHsl B PEIICHUH JTHYHBIX,
00IIECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIeHAIIMOHAIBHBIX POOJIEM

MP 03.Bnanenue HaBBIKAMH TO3HABaTEJIbHOM, Y4eOHO-
MCCJICIOBATEIILCKOM W TIPOSKTHOW JCSTEIBHOCTH,
HaBBIKAMU pa3pelieHusi TpoOJieM; CIMOCOOHOCTh U
TOTOBHOCTH K CAaMOCTOSITEIbHOMY MTOMCKY METOJIOB
pelieHusl TPAKTUYSCKUX 3a7a4, MPUMEHECHHUIO Pa3IMYHbBIX
METOOB ITO3HAHMA.

MP 04. T'OTOBHOCTP M CIIOCOOHOCTH K
CaMOCTOSITeNILHON HH(POPMAIIMOHHO- TTO3HABATEIILHON
NEeSITeNIbHOCTH, BIIaJICHUE HABbIKAMH MOJTy4YEHUs
HeoOXoauMol HMH(OpMalUKM W3 CIOBAaped pasHBIX THIIOB,
YMECHHE OPHUCHTHPOBATHCS B PA3IUYHBIX HCTOUYHUKAX
nH(GOpPMAIINN, KPUTUYECKU OIICHUBATh U MHTEPIIPETUPOBATH
uHGOpPMAIIUIO, TOTYyYaeMyl0 U3 Pa3IUYHBIX HCTOYHUKOB.

OK 9. HcnonHATh BOMHCKYIO
0053aHHOCTb, B TOM WYHCIIE C
IIPUMEHEHUEM IIOJIy4YE€HHBIX
npoeCcCHOHATBHBIX  3HAHUH
(n7st roHOIIIEH)

JIP 03. I'oTtoBHOCTH K ciykeHUt0 OTedecTBy,
ero 3aluTy.

JIP 11. IIpunstue u peanusanusi HEHHOCTEN
310poBOTO U Oe3omacHOro obpasa KHU3HH,
MOTPEOHOCTH B (PU3NYECKOM
CaMOCOBEPILIECHCTBOBAaHUH, 3aHITHIX
CHIOPTUBHO-03/I0POBUTEIBLHOM J1€ATEIBHOCTBIO,
HENPUATHE BPEIHBIX IPUBBIYEK: KYPEHHUS,
ynoTpeOaeHHs aKorojsl, HAPKOTHUKOB.

JIP 12. bepexxHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY U
IICUXOJIOTHYECKOMY

3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JIPYrUX
JI0JIel, yMEeHHe OKa3bIBaTh MEPBYIO MOMOIIb
3JI0POBbIO, KaK COOCTBEHHOMY, TaK U IPYTUX
JIOJIEH, yMEHME OKa3bIBaTh NIEPBYIO TOMOLIb

MP 07. YMeHue caMOCTOSTENIbHO OLIEHUBAaTh M IPUHUMATh
pelleHts], ONPEACISAIOINE CTPATErHIO MOBEICHHUS, C
Y4€TOM IpaKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEN




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

Beenenune
MaremaTika B HayKe, TEXHHMKE, SKOHOMUKE, HWH(POPMALMOHHBIX TEXHOJIOTUSAX M MPAKTHYECKOH
nesTenbHOCTH. Lleny u 3a1aun u3ydeHus: MaTeMaTHKH 1pu ocBoeHnu npogeccun CIIO.
AJITEBPA
Pazéumue nonamus o yucine
Ilenbie u panpoHanbHble yucia. JledcTBUTenbHbIC Yicha. [Ipubnausicentvle blyUCTIEHUSL.
Komnnexcnvie uucaa.
Kopnu, cmenenu u nocapugmot
Kopuu u crenenun. Kopuu HatypajibHOW CTENEHU U3 4yuCiIa U UX cBoicTBa. CTENEHU ¢ pallMOHATbHBIMU
IIOKa3aresiMi, MX cBoMcTBa. (CreneHu ¢ JCHCTBUTENBHBIMH IoKazatensiMu. Ceoticmeéa cmenenu c¢
OeticmeumenvHvlM NOKa3amenem.
Jlorapudm. Jlorapudm yucaa. OcHoBHOE JorapuPMUIECKOE TOXKIECTBO. JlecITHUHBIE U HATypaJIbHBIC
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBaHHIO.
IIpeoGpa3zoBanue anredpamveckux BbIpaxeHui. [IpeoOpa3oBaHue panMOHAIBHBIX, MPPALUOHAIBHBIX
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.
Ilpakmuueckue 3anamus
Apudmerndeckne JeMCTBUS HaJ YWCIAMH, HAXOXICHWE MPHONMKCHHBIX 3HAUCHWH BEJIUYUH U
MOTPEUIHOCTEN BbIYMCICHUH (a0COIIOTHON U OTHOCUTEINIBHOM), CPAaBHEHNE YUCIIOBBIX BBIPAXKECHUH.
Beruncnenue u cpaBHeHNE KOpHEW. BbINoHEHNE pacyeToB ¢ paJuKalaMH.
Pemenne wuppanuMoHanbHbIX ypaBHeHMM. HaxokneHue 3HauYeHHMH CTENEHEW C  palUMOHAIBHBIMU
nokasarensimu. CpaBHeHue creneHed. [IpeoOpa3oBaHMsi BBIpOKEHUH, COIEpKAlIUX CTENeHU. PemieHue
II0OKA3aTeIbHBIX YPABHEHUM.
Pemenne npukiagHeix 3anay.
Haxoxxnenue 3HaueHMi jorapudma Mo MpOU3BOJILHOMY OCHOBaHHMIO. [lepexos OoT OJHOrO OCHOBaHMS K
apyromy. Beraucnenue u cpaBaenue norapugmos. JlorapudmMupoBaHue 1 NOTEHIIMPOBAHNE BBIPAKCHHH.
[TpuGnuKeHHbIe BEIUMCIIEHUS U PELICHNS IPUKIIaIHBIX 3a/1a4.
Pemenue norapudmuueckux ypaBHEHHH.
OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yria. BpamarensHoe npukenue. CHHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHUCIIA.
OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA
®opMmyibl puBefeHUs. PopMyiibl crioxeHus. PopMysl yABOCHUS Popmyibl NOJOBUHHOSO Yeld.
IIpeoOpa3oBanus npocTeINX TPUTOHOMETPHYECKHUX BbIPaKeHU I

ITpeoOpa3oBaHue CyMMBbl TPUTOHOMETPHUYECKUX (YHKIMHA B NPOU3BEICHHE U IMPOU3BEIEHHUS B CyMMY.
Buipaowcenue mpuzonomempuueckux ¢pyHkyuii yepes maneeHc no108UHHO20 apeyMeHmda.

Tpuronomerpuyeckne ypaBHeHUs] M HEPABEHCTBA
[Ipocreiimme TpUroHOMETpUIECKNE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepaseHcmad.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamusn
PannaHHbBIN METOA U3MEPEHUS YITIOB BPALLEHUS U CBS3b C IPAJyCHON MEPOM.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJbI CIOKEHUS, YIBOCHHs, NMPEOOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUYECKUX (PYHKIMH B Ipou3BeAeHUE, MpeoOpa3oBaHUE MPOM3BEACHUS TPUTOHOMETPUYECKHX
¢byskuii B cymmy. [Ipocreiiniyie TpuroHoMeTpuueckie ypaBHEHUS U HEPABEHCTBA.
OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

DYHKIUH , UX CBOICTBA U I'PaQUKH

@Oyukuuu. Ob6nacTe omnpeneneHuss U MHOXECTBO 3HaueHM; rpaduk (yHKIHMH, TOCTpPOEHHE TpadHUKOB
(GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
CpoiictBa ¢QyHKknuM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYEHHOCTb, HNEPHUOAUYHOCTD.
ITpomesxyTku Bo3pacTaHusl U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbILIEE 3HAUCHMUS,
TOUKHU IKCTpeMyMa. ['paduueckas unrepnperarus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX
nporeccax u sSBICHUsAX. ApupmMeTnueckue onepanuu Hajx GyHKIUSIME.



Crnoxnas pyHkuus (KoMrno3unus). [lonsamue o HenpepviHocmu GyHKYUU.
Oo6patublie pynkuuu. Ooacms onpeodenenuss u 001acmov 3Ha4eHull 00pamHol QyHKYUU.
I'paghux obpamnou hynxyuu.
Crenennble, NoKa3aTejbHble, JorapupMuiecKkue
U TPUTOHOMETPHYeCKHe (PYHKIHH.
Oo0paTHble TpUTrOHOMeTpHYecKHe PYHKIUMN
Onpenenenus GyHKIUN, X CBOHCTBA U Tpa(UKH.
IIpeoOpa3oBanus rpadukos. [lapannenbHblii MEPeHOC, CUMMETPUS OTHOCUTENIBHO OCEH KOOpJAMHAT U
CUMMETpHUSl OTHOCUTENIBHO Hauyaja KOOPIMHAT, CHMMETPHsI OTHOCHUTEIBHO MPSAMOM Y = X, pPacTsKEHUE U
C)KaTHe BJIOJIb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamus
ITpumepbl 3aBUCHMOCTEH MEXIY IEPEMEHHBIMM B peEaJbHbIX IPOLECCaX M3 CMEXKHBIX JUCLHUIUIMH.
Omnpenenenue ¢ynknmii. [locrpoenue u urenue rpadpukoB ¢ynxnuii. Uccnenoanue ¢pynkuuu. CBoiicTBa
JUHEWHOH, KBaJ[paTUYHOW, KYCOUHO-JIMHEHHOW M JpoOHO-TMHEWHOW ¢yHKumid. HemnpepsiBHBIE U
nepuonuveckue ¢pynkunu. CBolicTBa U rpaduKu CHHYCa, KOCHHYCa, TaHTeHca M KoTaHreHca. OOpaTHbIE
¢bynkun u ux rpaduku. ObpaTHsie Tpuronomerpudeckue Qynkuun. [IpeodbpazoBanus rpaduka GyHKIIIH.
I"apmonmnueckue xonebanus. [Ipuknaaneie 3aqaun.
IToka3zarenbHble, J0rapupMUUECKUe, TPUTOHOMETPUYECKUE YPABHEHUS U HEpaABeHCmEd.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocnenoBareabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX [1OCIIEI0BATEILHOCTEH.
llouamue o npedene nocnedosamenvhocmu. Cywecmeosanue npeoeia MOHOMOHHOU O02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMHpPOBaHUE MoOcieoBaTeabHOCTeH. beckoHeuHo yObIBarolasi reoMeTpruyecKas
IIPOrpeccus U ee cymma.
IIpousBoanas. [Tonarue o npou3BoAHON QYHKIMH, €€ TEOMETPUUECKUI 1 PU3NUECKUI CMBICI. Y paBHEHUE
KacaTenbHOW K Tpaduky QyHKkuuu. IIpow3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEJCHHS, 4YacTHBIC.
ITpon3BoiHbIE OCHOBHBIX 3JIEMEHTapHbIX QyHKIM. [IpuMeHeHne npou3BoHON K MCCIeI0BAaHNUIO (PYHKIUIT
U TIOCTPOCHUIO TPaPUKOB. [Ipou3z600Hble 00pamuoll hyHKyuy u KOMRO3uyuu GyHKYuu.
IIpumepsl UcrIoNb30BaHMs MPOU3BOAHOM JIJIsl HAXOXKJIEHUS HAWIYYLIErO PELICHHUS B NMPHUKJIAJHBIX 33Jadax.
Bropas npousBoiHas, ee reoMeTpUUecKUid U GU3NYECKUN CMBICI.
HaxoxxaeHue ckopocTy Juts Iporecca, 3alaHHoro (opMysoi U rpaduKkoM.
IlepBooOpa3nass u uHTerpaJ. [IpuMeHeHHE ONpPENEICHHOTO HWHTErpaja s HAaXOXIACHHUS IUIOIIAIN
KpuBoJuHenHHo! Tpaneuuu. @opmyna Hetorona—IJleii6nuna. [Ipumepsl npuMeHeHns: UHTerpaia B pU3MKe
U TEOMETPUH.
IlIpakmuueckue 3anamus
YucnoBas Mocie10BaTeNbHOCTb, CIOCOOBI €€ 3a/1aHusl, BBIYMCICHUS WIEHOB rocienoBaTenbHocTy. [Ipenen
1ocye10BaTelbHOCTH. beckoHeuHOo yObIBaroIias reoMeTpryecKas porpeccusi.
[Ipon3BoaHas: MEXaHUYECKUM U T€OMETPUYECKUI CMBICI IIPOU3BOAHOM.
VYpaBHeHue KacarenbHOi B obOmem Buzae. [lpaBuna u  Qopmynsl auddepeHuupoBanus, Tabnuna
MIPOM3BOJIHBIX AIeMEeHTapHbIX QyHKIUH. VccnenoBanue GyHKIMU ¢ TOMOILIBIO MTpon3BogHoNW. Haxoxnenue
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUEHHSI U AKCTPEMATIbHBIX 3HAYCHUN (QYHKIINH.
Wnurerpan u nepBoobpasnHas. Teopema Hbrorona—IJleitOnuna. [IpumeHeHne uHTerpana K BBIYUCICHUIO
(bU3NYECKUX BETUYMH U TUIOIIAICH.
YPABHEHUSI U HEPABEHCTBA
YpaBHeHusT M CcHCTeMbl YypaBHeHMH. PaunyoHanbHble, UWppalMOHAIbHBIE, IIOKAa3aTEJIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TMpUEMBbl HMX peuieHus (pa3jiokKeHHe Ha MHOMKUTENH, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, Ipa)UIeCcKuil METO).
HepaBencrBa. PannonanbHbie, UppalMOHAIBHBIE, TTOKA3aTEIbHbIE U MpUsOHOMempuiecKue HEpaBeHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnonb3oBanue cBOiicTB U rpagpukoB (GyHKIUI NPH pellieHUW YPaBHEHHMH M HepaBeHCTB. Meton
MHTEpBAIOB. M300paXkeHrne Ha KOOPIMHATHOM IMIIOCKOCTH MHOXKECTBA PELICHUN YpPaBHEHHI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.



Ilpuknaonsie 3a0auu
[IpumeHeHne MaTeMaTHYECKMX METOJIOB JAJIsS PEIIEHUsl COJEpKaTelbHBIX 3a7ad M3 pa3iNdHbIX oOjacteid
HayKU U MPaKTUKHU.
WNHuTtepnperanus pe3yaprara, yuyeT peajlbHbIX OTPaHUYECHHM.
Ilpakmuueckue 3anamusn
Kopuu ypaBHenuii. PaBHOCHMIbHOCTH ypaBHeHUH. I[IpeoOpasoBanue ypaBHeHHd. OCHOBHBIC MPHUEMBI
pelIeHns ypaBHEHU. Permenre cucteM ypaBHEHUM.
Hcnonb3oBanue cBOMCTB U rpadukoB (PYHKUIUN AJIsl peICHUsS] YPaBHEHUH U HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
DJieMeHTbl KOMOMHATOPUKH
OcHOBHBIE TTOHATHSI KOMOMHATOPUKHU. 3a/1a4ll Ha MOJICYET YKCJIa Pa3MEIECHUM, TePECTaHOBOK, COUECTAHUM.
Pemenue 3amau Ha mepebop BapuantoB. dopmyna OmHoma Hrerorona. CBoiicTBa OMHOMHHAIBHBIX
kodpunnentos. Tpeyronbuuk [lackas.
JJieMeHTbI TEOPUHU BEPOSITHOCTEH
CoObITHE, BEPOSATHOCTh COOBITHS, CIOKEHUE W YMHOXKEHUE BEPOSITHOCTEH. [lonsamue o Hezagucumocmu
coovimuti. /[uckpemnas cuyyauHas 6eluyuHa, 3aKoH ee pacnpedenenusi. Hucnosvie xapakmepucmuxu
OUCKpemHOU cyyaunou seauyunsl. Ilonamue o 3axone 601bUWUX YUCE].
JJIeMEeHThI MATEMATHYECKON CTATHCTUKHU
[IpencraBienne naHHBIX (TaOIUIBI, JUATPAMMEL, TPA(UKH), 2eHEePANIbHASL COBOKYNHOCHb, 8bIOOPKA, CpedHee
apupmemuueckoe, meouana. Ilonamue o 3adauax mamemamuveckou cmamucmuky. Pewenue
NPAKMUYECKUx 3a0a4 ¢ NpUMeHeHUeM 8epOSIMHOCIHbIX MeMo008.
Ilpakmuueckue 3anamus
Hcropus pa3BuTHs KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTHKH M UX POJIb B PA3IMYHBIX chepax
YeNnoBeUYeCKOr Jku3HeaeaTenabHocTU. [IpaBuna komOuHatopuku. PemieHne KOMOMHATOPHBIX —3ajad.
Pasmenienus, coueranus u nepectaHoBku. bunom Herorona u tpeyronsHuk Ilackans. IlpuknagHeie 3agaun.
Kitaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEpPOSITHOCTEH, TeOpeMa O CYMME BEpPOSTHOCTEH.
Beruucnenue BepostHocTed. Ilpukitagneie 3amaun. I[IpencraBneHue 4ucnoBbIX JNaHHBIX. [IpukiagHblie
3a/1auu.
IF'EOMETPUA
Ilpample u nnockocmu é npocmpancmee
B3aumHoe pacnonoxeHue AByX MNpsSMBIX B MpocTpaHCTBE. [lapamnenbHOCTh HpSIMOW U IIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [lepneHauKyIsIpHOCTh NPSIMOM U MIOCKOCTH. [leprieHIuKyIsp 1 HaKJIOHHAs.
Yroa Mexay NpsAMOU U IJIOCKOCTBIO. JIByrpaHHBIN yroil. YToJI MeXy INIOCKOCTAMHU. [lepreniuKynapHOCTh
JBYX TIJIOCKOCTEH.
I'eomeTprueckue mnpeoOpa3oBaHUs IMPOCTPAHCTBA: MMAPAIIENbHBIA NEPEHOC, CHUMMETPHsI OTHOCUTEIIBHO
IIJIOCKOCTH.
[TapannensHoe npoextupoBanue. Ilnowads opmozonanvhol npoexyuu. 300paxkeHne MpoCTPaHCTBEHHBIX
dburyp.
MHOrorpaHHUKH
Bepuunsl, peOpa, rpaHd MHOTOTpaHHUKA. Paszsepmka. Muozocpannvle yenvi. Buinykivie MHO20SPAHHUKU.
Teopema Otinepa. lpuzma. [psmas u naxnonnas npusma. [pasmnpHas npusMma. [apanmnenenunen. Kyo.
[Mupamuna. IlpaBunbHas mnupamuaa. YcedeHHas mnupamuga. Terpasap. Cummerpun B KyOe, B
napajuiesienunesie, B npusMe U nupamuie.
Ceuenus Ky0a, MPU3MBI U TUPAMUJIBI.
[Ipeacrarnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadape, Ky0Oe, OKTadape, AoJeKadIpe U HKOcadape).
Tes1a M NOBEPXHOCTH BpalleHUs
Hunmuaap w koHyc. YceueHHbIH KoHyc. OcHOBaHWE, BBICOTa, OOKOBasi IOBEPXHOCTh, OOpa3zyroIas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapajlIeIbHbIE OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
HN3mepenus B reomeTpun
O6bem u ero m3mepenue. MHterpanbHas ¢gopmymna oobema. Dopmynbl o0bemMa Kyda, MPSIMOYTOJIBHOTO
napajuiefienunena, npus3Mel, MuiuHApa. Dopmynsl oObeMa muUpaMmuabl U KoHyca. DOpMyIbl IIOMAAH



MOBEPXHOCTEH MIMHIPA U KOHyca. DPopmMyiibl o0bema mapa u miomany cepsl. Ilogodue ten. OTHOMmEHUS
TJI01a el TOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJ.

KoopauHatel 1 BeKTOpHI
ITpsimoyronbHas (IekapToBa) CUCTEMa KOOPAMHAT B MpocTpaHcTBe. DOpMyna pacCTOSHUS MEXAY JIBYMs
TOYKaMU. Y paBHEHUS CPEPBl, nI10CKOCMU U NPAMOLL.
Bexktopsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha YHUCIIO.
PasnoxkeHne BekTOpa IO HANPABICHUAM. YTOJI MEXKAY ABYMs BeKropamu. IIpoeknus BekTOopa Ha OCb.
Koopaunats! Bekropa. CkasipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnons3oBanne KOOPAUHAT U BEKTOPOB IIPU PEIICHUH MATEMATHYECKUX U ITPUKIIAHBIX 3a1a4.
Ilpakmuueckue 3anamus
[Ipu3Haky B3aMMHOIO PacIOIOKEHUS NPAMBIX. YTOJI MEXAY NPAMBbIMUA. B3auMHOE pacronoKeHue npsmbIxX
U I1ockocTel. IlepnenuKkyisip 1 HaKJIOHHAs K IUNIOCKOCTH. YTOJ MEXKIY NPSAMOH U IJIOCKOCTBIO. TeopeMsl
O B3aMMHOM pAacCIOJIOKCHUHU MpPsMOM M IUIOCKOCTH. Teopema o Tpex nepneHaukyispax. [IpusHaku u
CBOMCTBA MapajUICJIbHBIX W IEPIEHIUKYJSIPHBIX IUIOCKOCTEH. PaccTosHME OT TOYKM 1O IUIOCKOCTH, OT
IPSAMOM 10 INIOCKOCTH, PACCTOSIHUE MEKIY INIOCKOCTSAMH, MEXAY CKPEIIMBAIOIIUMHUCS HMPSMBIMHU, MEXKIY
IIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[lapamienpHOoe NPOEKTUPOBAHWE U €ro CBOWCTBA. Teopema o naowaou OpmMo2OHANbHOU NPOEKYUU
MHO20y20bHUKA. B3aMHOE pacnonokeHue NpoCcTPaHCTBEHHBIX GUTyp.
Pasznuunble Buabl MHOrorpaHHukoB. Mx m3oOpaxenus. CeueHus, pa3BepTKU MHOrorpaHHukos. I[lnomane
IIOBEPXHOCTU. Buasl cummerpuil B npocTpaHcTBe. CUMMETpUs TeJl BpalleHWsT U MHOTOIPaHHHUKOB.
Brruncnenue miomaaei u o0beMoB.
Bekropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHEeHUE OKPYXHOCTH, chephl, IIOCKOCTH. PaccrosiHue mexay Touykamu. JIeHCTBHS ¢ BEKTOpaMmH,
3aJlaHHBIMM KoopAuHataMu. CKalsipHOe NPOU3BENCHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPAMON H
IJIOCKOCTH. MICTIoab30BaHNe BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUU.

IIpumepHbie TeMBbI pedepaToB, HHANBUAYAJIbHBIX IPOEKTOB

Ne Tembl

1 | Hensie u parmoHaIbHBIC YKclia. JIeHCTBUTEIBHBIC YHMCITA

2 | [TpuOv>KeHHBIC BRIYHCIICHUS

3 | KoMIuiekcHble ynuciia

4 | Crenenu

5 | JlorapuMmel

6 | B3aumMHOE pacIioIOKEeHHE MTPSAMBIX H ITIOCKOCTEH

7| [TapannensHOCTh MPSMBIX M IMIIOCKOCTEH

8 | 'eometpus EBkinaa

9 | KoMOuHaTOpHBIC KOHCTPYKIIUU

10 | Yucno opour




11

KoopauHaTel 1 BEKTOPHI B IIPOCTPAHCTBE

12

CkansipHO€ IPOU3BEAECHUE BEKTOPOB

13

[leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN

14

VYrael n BpalaTCJIbHOC JIBUKCHUC

15

TpuroHomeTpuyeckue oneparuu

16

Tpuronomerpuyeckue QyHKIUU

17 | Cummetpust GyHKITUH

18 | HempepbIBHOCTH (YYHKITUU

19 | [Mapannenenume sl ¥ MPU3MBI
20 | [Tupamuapt

21 | Konyc

22 | [IpaBUIIbHBIE MHOTOTPAHHUKH
23 | [TocienoBaTEILHOCTH

24 | TIpousBoaHas

25 | [TepBooOpa3Has

26 | ®opmyia Teitopa

27

Teopema HeroTona — JletiOHuma

28

BeposTHOCTh M €€ CBOMCTBa

29

HOBTOpHBIC HUCIIbITaHU

30

CinyyaiiHasi BeJIMYMHA




4. OFbEM YYEBHOWM JUCIHHUILIINHGI B BUJE YYEFHOM PABOTBHI

Buj yueOHoit padoThI Konuuecmeo
uacos
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 465
Oo6s13aTesIbHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 310

B TOM 4HUCJIC:

nabopaTtopHbie pabOThI -

IMPAKTUYCCKHUEC 3aHATHA -

KOHTPOJIbHBIE pabOTHI -

CamocrosiTesibHas pabora o0y4yaronierocst (Bcero) 155

Hrorosas arrecranus B hopMe sx3ameHa -




5. TEMATUYECKH IIJIAH U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

«MATEMATHKA»
HaumenoBa Conep:xanue y4ye0OHOro MaTepuaJa, 1a00paTopHblie padoTbI U Bcero Kon
HHe NpaKTHYeCKUEe 3aHATHS, CAMOCTOSITeIbHAS padoTa o0yuyalommxcs, aAyIHUT | amanocr
pa3zaeiioB u KypcoBasi padoTa (IpoeKT) . HBIX
TEM pe3yasT
aToB
peanusa
A
nporpam
MbI
BOCIIUTA
HHUSA
il 2 3
I kypc (166 4.)
BBenenue 4
Osnakomure | 1 O3HakomIIeHHE C POJIbIO MATEMATHKH B HAYKE U TEXHUKE, 1
JIbHOE SKOHOMHKE, UH(POPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKON JIP 05
3aHATHE neaTenbHoCTH. O3HaKOMJICHME C LEISAMU U 331a49aMU U3y4eHUs
MaTemMaTuku npu ocsoeHuu npodeccuit CI10. IloBropenue.
IToBTOpenue | 2 [ToBTOpEHME MIKOJIBHOIO Kypca MaTEMaTUKH. 2 JIP 05
3 BxoaHast koHTpoJbHas padoTa. 1 JIP 07
Pa3pnean 1. Pa3Burue noHsATHA 0 YHKCIE 12
Tema1.1. |1 2
Llenple n pauMoHanbHele Yncia. MppannonansHeie ukcna. JIP 05
Apudmerny JleiicTBUTENbHBIE YUCIA.
ecKue
eficTBus
A Hal CamocrosiTesbHas padora o0yyarommxcsa. Hanucanue pedepara 3
ancaamn. | «HenpepbiBHbIE APOOH»
1 2 JIP 05
[TpubnnkeHHbIe BEIYUCICHUS
Tema 1.2. _ _ _
2 HaxosxneHue norpemsocteil BelauciaeHni (abComoTHON U 2 JIP 05
Hpﬂggllgme“ OTHOCHUTEJILHOM).
snavenusi | CaMocrosiTeibHas padora od0yqyaomuxcs. CocTaBUTh U pelINTh 4
BeJIMYMH npuMepsbl Ha «OKpYyrJieHne YUceJ ¢ TOYHOCTBIO».
1 YT0 Takoe KOMILIEKCHOE YHUCIIO. 2 JIP 05
2 Brrunciienus: ¢ KOMIUIEKCHBIMHM YHCIIAMU. 2 JIP 05
Temal3. |3 [ToaroToBKa K KOHTPOJIBHOM padoTe. 1 JIP 07
KommuiekcH i
ble YUCIIa CamocrositensHas pabora mo teme «lloHsaTHEe 0 Ynciey. 1 JIP 07
CamocrosiTesibHast pabora o0yuaromuxcsa. Hanucanue pedepara 4
«McTopust pa3BUTHS YHCET».
Paznea 2. Kophu, crenenn, jorapugpmoi 48
1 YTo MBI 3HaEM O CTETICHSX. 4 JIP 09

2 Kopenb N—oii cTenenu u ero cBONCTBA. 6 JIP 09




CTemneHb ¢ palMoHATLHEIM TTOKa3aTelIeM 6 |JPo9
Tema 2.1.
WppanuonanbHble ypaBHEHUS 4 JIP 09
Kopenn N — ppatt P
0ii CTeneHu. - 1
Pemenue ypaBHeHwmit JIP 09
IlonsTue
cremenu CamocrosrtenbHas padora «O0001IeHIe TOHATHS CTENICHU U KOPHS 1 JIP 07
N-0i1 CTEIICHU»
CamocrosiTeibHas padora o0yuarommxcs. Pemenne 6
HPPALMOHATbHBIX YPABHEHHUI U3 TUAAKTHYECKOr0 MaTepuaJa.
[NokazatenbHast QyHKIHS 2 JIP 09
Tema 2.2.
[Toxa3zaTenbHbIC YpaBHEHUS 4 JIP 09
Iloka3zarennb
Has
dynKuus [Toka3zarenbHbIE HEPAaBEHCTBA 4 JIP 09
[TonroroBka Kk KOHTPOJIBHOU paboTe 1 JIP 07
KonTponbnas padora Nel «lloka3aTenbHble ypaBHEHUS U 1 JIP 07
HEPaBEHCTBA»
CamocrosiTenbHasi padora o0yuarommuxcs. Cocrasiienne 6
crpaBo4YHOro Mmarepuaia no reme «llokaszareabHasi yHKIHS».
Tema 2.3. ITonsaTne norapudma 1 UX CBOUCTBA. 2 JIP 09
Jlorapugpmu
qecKast Jlorapupmuueckas QpyHkuus. 2 JIP 09
byHkuus
Jlorapudmuueckre ypaBHEHHUSI. 4 JIP 09
Jlorapupmuueckre HepaBEHCTBA. 4 JIP 05
ITonroroBka k KOHTPOJIBHOU paboOTE. 1 JIP 07
KonTponbhas padora Ne 2 «JIorapudmuueckue ypaBHeHus 1 1 JIP 07
HEPAaBEHCTBA»
CamocrosiTeibHas padora o0yuyarommxcs : H3yyenue Tembl 8
«HartypanbHbie JJorapupmon
Paznea 3. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 28
Tema 3.1. [TapannenbHOCTb NPSAMBIX, IPSIMOM U MIJIOCKOCTH 2 JIP 05
IHapanneabn
0CTh B3anMHOe pacmnoioKeHue NpsIMbIX B IPOCTPAHCTBE. YTOI MEXAY 4 JIP 05
NpsIMOii 1 BYMSI TIPSIMBIMH.
IVIOCKOCTH B [ByVA TIp =
NMPOCTPAHCT [TapamienbHOCTD IIIIOCKOCTEN. 2 JIP 05
Be
Terpasap u napauiesenuIen. 2 JIP 05
[MonroroBka Kk KOHTPOJIBHOU padoTe. 2 JIP 07




KonTtponsHas padora Ne 3 «[lapamienbHOCTb NPSIMBIX U 1 JIP 07
IUIOCKOCTEW.
8
CamocrosiTesibHAsi padoTa 00y4al0IIMXCS: U3rOTOBJIEHUE
MOJeIel.
Tema 3.2. ITepnenAUKyYISIPHOCTD IPSAIMOM U TUIOCKOCTH. 4 JIP 05
I[Hepnenauxky I %
JIIPHOCTD EpIIEHIUKYJISIP U HaKJIIOHHBIE. YTO0JI MEXY NPAMOH U 4 JIP 05
npsAMoii n IJIOCKOCTBIO.
IUIOCKOCTH B o
IPOCTPAHCT HByrpannsii yroi. IlepneHauKyasspHOCTD IJIOCKOCTEHN. 4 JIP 05
Be
[ToaroroBka Kk KOHTPOJLHOU padoOTE. 2 JIP 07
JIP 07
KonrponsHas pabora Ned «[lepneHauKyIsIpHOCTb IPSIMOM U 1
IUIOCKOCTH B IIPOCTPAHCTBE»
8
CamocrosnTebHas padoTa 00y4arOIIMXCS : H3rOTOBJIEHHE
Mozjeen.
Paznea 4. KoopanHatel 1 BeKTOPHI 10
Tema 4.1. [TonsiTue BekTOpa B npoctpaHcTBe. ClI0’KEHNE U BBIYUTaHUE 2 JIP 09
BekTopsbl B BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YUCIIO.
NPOCTPAHCT
Be. KommanapHsie BEKTOPBHI. 2 JIP 09
CamocrosiTesibHas padoTa od0yuarommuxcs: U3yuenue Tembl
«Pa3Ji0’keHne BEKTOpPa 10 TpeM HEKOMILIAHAPHBIM BEKTOpam» 6
(padorta mo y4eOHHUKY)
Tema 4.2. Koopaunats! Touku. Koopannatel BekTopa. 2 JIP 09
Merton
KOOpIMHAT B CkansipHoe npousBenieHue. Pemenue 3anay Ha 1eUCTBUS C JIP 09
NPOCTPAHCT .
P BE_ BEKTOPAMHU, KOOPAMHATHBIN METO/1, IPUMEHEHNE BEKTOPOB AJIsi 2
BBIUMCJIEHHS] BEIMYMH YTJIOB U PACCTOSTHUM.
[TonroroBka Kk KOHTPOJIBHOU paboTe 1 JIP 07
Konrtponsnas pabora NeS«BekTopsl B mpocTpancTBe. MeToa 1 JIP 07
KOOpJMHAT B IIPOCTPAHCTBEY.
CamocrosiTeibHas padoTa ody4yaommxcsi: padora mo 5
yueOHHMKY, HanucaHue pedepara «BekTopsl B puznke»
Pazpnean S. OCHOBBI TPHTOHOMETPHH 14
Tema 5.1. Pannannas mepa yria. Yromn noBopora. 2 JIP 05
OcHoBHBIE 5
MOHATHSA 3aBUCUMOCTD MEX]ly TPUTOHOMETPUUYECKUMH (PYHKIIUSIMU OJTHOTO JIP 05
TPUTOHOMET
pHu UTOTO K€ apryMEHTa.
CamocrosiTesqibHasi padoTa o0yyamommxcs : padora mo 6




yueOHUKY, HanucaHue pedepara «O NpOUCXO0KIEHUH eTHHHUIL
HU3MepeHusl yIrjioBy.
TemaS.2. |1 TpUroHOMETpUYECKUE OTICPALIHH. 4 JIP 05
OcHoBHbBIE
TPUTOHOMET | 2 [IpeobpazoBaHye TPUTOHOMETPHUUECKUX BBHIPAKCHHM. 4 JIP 05
puYecKue
TOK/AeCTBa =
e 3 [ToaroroBka K KOHTPOJILHOM padboTe. 1 JIP 07
4 Kontponbnas pabora Ne6 «OcHOBHbBIE TPUTOHOMETPUUYECKHE 1 JIP 07
TOXJIECTBaY
5 CamocrosiTesibHas padora odyuarommxcs. Opopmiaenune
JIMYHOTI0 cipaBoYHMKa popmyJi, HanMcanue pedepara «U3 6
HCTOPHHU TPUTOHOMETPHUID).
Pa3nen 6. POyHkuum U rpaguku 20
Tema6.1. |1 O0630p 001mKX MOHATUN QyHKIMU. O0IACTh ONPEICIEHUS U 2 JIP 05
MHOYKECTBO 3HaUCHHH (HYHKIIHH.
DYyHKIHUH.
3;;’:}‘{’3;‘ 2 Omnpenenenue rpaduka GpyHkuuu. Paznuanele cnocoObl 3a1aHu 2 JIP 05
GyHKIHHI ¢byukun. [ToHsTHE 0 HEMPEPBHIBHOCTH (PYHKIIUU.
3 CamocrosiTesbHas padora o0yuarmuxcs. Hanmucanue 4
pedpeparoB «McTopusi BOSHUKHOBEHHUS MOHATUA (PYHKIMID).
Tema 6.2. |1 Tpuronomerpruyeckue GyHKIMH, UX TpaQUKU U CBOMNCTBA JIP 05
Tpuronomer y=CcosXx 6
HYeCKHue ;
VHKIH y =sin X
y =tgx
y = Ctgx
2 MOHOTOHHOCTb, YETHOCTbD, HEYETHOCTb, OrPaHUYEHHOCTS, 2 JIP 05
NepUOANYHOCTb.  [IpoMexxyTku Bo3pacTaHusi U yObIBaHMS,
HauOonpllee W HauMeHbIlee 3HaueHuss (QyHKOUM. Touku
JKCTpeEMyMa
3 Cxema uccnenoBanusi (yHKIIHH. 2 JIP 05
4 IIpeoOpasoBanust GyHKUMU U JeHCTBUS HAJl HUMU. 4 JIP 05
5 [ToaroroBka K KOHTPOILHOM paboTe 1 JIP 07
6 KonTponbnast padota Ne 7 «CBolicTBa (PyHKIMH U UX TPAPUKN» 1 JIP 07
7 CamocrosiTesibHast padoTa 00y4alOLIMXCH : IOCTPOCHHE
rpagpukoB GpyHKUMH IIyTeM NPeodPa30BaAHUA 6
Pasnen 7. KomOunaropuka 10




Tema 7.1. KoMOuHaTopHbBIE KOHCTPYKLIMH. 2 JIP 05
HonsiTust
KOMOHMHATOP [IpaBuiaa KOMOMHATOPHKH. 2 JIP 05
UKH
Yucio opour. 1 JIP 05
[TpoBepounas padora «IIpaBuina KOMOMHATOPUKI. 1 JIP 07
Tema 7.2. Osnakomnenue ¢ OuHomoMm HeroToHa. JIP 05
Bbunom 2
Herorona u
TPEYroJbHH Tpeyronsuuk Ilackars. 1 JIP 05
K [Hackauas
[TpoBepounas pabora «bunom HeroToHa u TpeyronsHuk [lackams» 1 JIP 07
CamocrosiTesibHas padoTa 00yYAOIIUXCS : HANIMCAHHUE
pedepara « U3 ucTOpUU KOMOMHATOPUKI, COCTABJIEHUE 5
KPOCCBOP/10B «<KOMOMHATOPHKA».
Paznen 8 TpuroHomerpuveckne ypaBHeHUs] M HEPABEHCTBA 20
Tema 8.1 ApKcuHYC, apKKOCUHYC, ApKTaHI'€HC, aPKKOTaHT€HC 4 JIP 09
Tpuronomer
puueckue [Ipocreiimne TPUrOHOMETPUUECKHE YPABHEHUS 4 JIP 09
YPaBHeHMA
u
HEPABEHCTB
a [Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA 4 JIP 09
Pemenne TpuroHoMeTprU4ECKUX YpaBHEHU U HEPABEHCTB 6 JIP 09
ITonroToBka Kk KOHTPOJIBHOM paboTe 1 JIP 07
KonTponbnas padota Ne 8 «Tpuronomerpuveckue ypaBHeHHS U 1 JIP 07
HEepaBeHCTBa»
CamocrosiTesibHas padora odyuarommxcs. Hanucanue 4
pedepara «Mcropuueckune cBeleHNs] TPUTOHOMETPHI».
Il kypc (144 4.)
Paznea 9. MHororpaHHuKH U KpyrJjble TeJa 38
Tema 9.1. MHororpaHHuKHU. DJIeMeHThl MHOTOTpaHHHUKa. Pa3BépTKa. 5 JIP 05
MHororpan MHororpaHssl€ yIiibl. BellTyKiible MHOTOIPaHHUKH.
HUKH
[Ipusma. [Ipsamast, HaKJIOHHAs, MPABUJIbHAS ITPU3MA. 5 JIP 05
[Mapannenenunen. Ky6.
[Inpamunpa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuia. 5 JIP 05
Tetparap.
CummeTtpus B KyOe, apajuiesenuriesie, pu3Me U mupamMmuie. 5 JIP 05

Ceuenus ky0a, MpU3Mbl, MTUPAMUBL.




[IpaBuiIbHBIE MHOTOTPAaHHUKH. 2 JIP 05
[ToaroroBka K KOHTPOILHOM paboTe 1 JIP 07
Kontponbnas padora Ne 9 «Ilnomaau moBepxHOCTEH 1 JIP 07
MHOTOTPaHHUKOB
CamocrosiTesbHasi padora odyuawommxcs. U3rorosiienne
MojieJieil U BbIYHC/IeHUE TIOIAAN OBEPXHOCTH 4
MHOTOrPpAHHHKOB.

Tema 9.2. Hunuaap. CedeHus MUIMHIPA. 4 JIP 09

Tena =

BpalleHus Konyc. Yceuennsiii konyc. CeueHus: KOHyca. 4 JIP 09
[Tap u chepa. Ceuenus mapa. KacarenbHast IUIOCKOCTB K cdepe. 2 JIP 09
[ToaroroBka Kk KOHTPOJIBLHOU paboTe 1 JIP 07
KonTponbnas padora Ne 10« lnomanu noBepxHoOCTeH Tea 1 JIP 07
BpAIICHUS»
CamocrosiTesibHas padora o0yuawmuxcs. M3rorosiaenne 4
Mo/ieJieil ¥ BbIYHC/IeHHe TIOIIA/AN IOBEPXHOCTH TeJl
BpallleHHUsl.

Tema 9.3. O0béM 1 ero n3mepenne. OObEM Kyda 1 IPSIMOYTOIBHOTO ) JIP 09

O0BLeMBI Te napaJuielienunesa.

O06BeéM npusmbl. O0BEM HUIHUHAPA. 4 JIP 09
O0BEM nupaMuIbl U KOHYCA. 4 JIP 09
OO0BéM 11apa ¥ mIomaab cepsl. 2 JIP 09
ITonroToBka Kk KOHTPOJIBHOM padoTe. 1 JIP 07
KonTponbnas padora Ne 11«O0bembl TE». 1 JIP 07
CamocrositeqbHas padora. Hanucanue pedepara no onHoi u3 12
TeM «Tena Bpamenusi B 0bITY», «Tejia BpaleHusi B TEXHUKE),
«Tesa BpalieHusi B apXuTEKType».

Pazpnen 10. Hauyana matemaTnueckoro anajaimusa 40

Tema 10.1. CriocoOslI 3a/1aHUs U CBOWMCTBA YHCIOBBIX MOCIEI0OBATEILHOCTEHH. 2 JIP 05

IIpousBoana
| [TonsTHE 0 Mpeene MoCcIeI0BaTENBHOCTH, O Tpeee GyHKIHH. 2 JIP 05

[Tonsarue npousBoaHo# QyHKIMH. MexaHHUeCKui 1 9 JIP 05
TrE€OMETPUUECKUN CMBICIT.
[IpaBuna nquddepeHrpoBanus, TabaUIa MPOU3BOIHBIX 4 JIP 05




AJIEMEHTapHBIX (PYHKLIUH.

5 [Tpon3BogHAs CIOKHOM (HYHKIIAH. 4 JIP 05
6 [Ipoun3BoHAS TPUTOHOMETPHYECKUX (PYHKITHH. 4 JIP 05
7 Pemenue 3amau 1 JIP 05
8 CamocrositenpHast pabota «IIpousBogHas u nmpaBuiIa 1 JIP 07
nQepeHITMPOBAHUSY.
9 CamocrosiTesibHast padora odyuaromuxcs. CocraBienne 4
KkpoccBopaa «IIpousBoanas».
Tema 10.2. |1 [IpumeHnenust HepepbIBHOCTU 2 JIP 09
IIpumenenn
A 2 KacarenpHast k rpaduky QyHKIHHI 2 JIP 09
HelpepbIBHO
c
HpomTl?ouHO 3 [IpousBoaHas B PU3MUKE U TEXHUKE 2 JIP 09
i
4 [Tpu3nak Bozpactanus (yObiBaHUS) (PyHKIUU 2 JIP 09
5 Kputnueckue Touku GyHKIUN, MAKCUMYMbl 1 MUHUMYMBI 2 JIP 09
6 [Ipumepsl npuMeHEHMs POU3BOIHOM K UCCIEA0BAHUIO (PYHKIIUH. 4 JIP 09
[Ipukiiaguele 3aga4m.
7 Haubonbiiee u HanMeHblIee 3HaYeHNUs (PYHKINU. 4 JIP 09
8 ITonroToBka Kk KOHTPOJIBHOM paboTe 1 JIP 07
9 KontponsHas padora Ne 12 «IIpon3BoaHasi u ee npuMeHeHHe». 1 JIP 07
10 CamocTosTebHas padora odyqarommxcesi. CoctaBieHue 8
TA0JIMIbI AJ15 CPABOYHOI0 MaTepHaJia Mo TeMe
«IIpousBoanas.
Paszpen 11. HMHuTerpan u ero npuMeHeHue 18
Tema 11.1. | 1 ITonatue o nepBooOpa3HOii. Brruncienue nepBoodpasHon A 5 JIP 05
IlepBooopa3 TaHHOU (DYHKITUH.
Has
2 OcHOBHBIE CBOHCTBaA MEPBOOOPa3HOM. 2 JIP 05
3 Tpu npaBuiia HAXOXKAECHUS IEPBOOOPA3HBIX. 4 JIP 05
4 Pemrenne 3amau 1 JIP 05
5 CamocrositenpHas pabota «IlepBooOpasHas u mpaBuiIa 1 JIP 07
WHTETPUPOBAHUS.
16 CamocrosiTelibHasi padoTa odyyawmmxcsi. Hanmcanue 6

pedepaToB M0 HCTOPHHU CO3TAHUS HHTETPAJIBLHOI0 HCYUCIECHUS.




Tema 11.2. [Tnomanb KPUBOJTMHEWHOM TPaATICITHH. 2 JIP 05
HNurerpan —
Nuterpan. ®opmyna Herorona-Jleitonmuia. 2 JIP 05
[IpumeHneHnne uHTerpasia B PU3NKE U TEXHUKE, TEOMETPHH. 2 JIP 05
[TonroroBka K KOHTPOJIBHOM padoTe. 1 JIP 07
Konrponsnas padora Ne 13 «IlepBooOpa3Hast u HHTETpa». 1 JIP 07
CamocrosiTesbHas padora odyuawmuxcs. Hanucanue 7
pedepara o Heiotone u Jleiionuue
Pazgea 12. JJIeMeHTbI TEOPHH BEPOSITHOCTH U MATEMAaTHYeCKON CTATHCTUKH 10
Tema 12.1. Kiaccuueckoe onpenenenue BeposTHOCTH. [IpumMepsl BEIYMCIICHUS 9 JIP 09
DJ1eMeHTBbI BEPOATHOCTEH.
TeopuH
BepOH;HOCTe [TonsiTHE O HE3aBUCUMOCTH COOBITHI, CBOMCTBA BEPOSTHOCTH. 2 JIP 09
CnoxxeHue 1 yMHOKEHUE BEPOSITHOCTEN. 2 JIP 09
JluckpeTrHas ciaydyaliHas BeJIMUYMHA. 3aKOH PACIIPEICIICHUS 1 9 JIP 09
YHUCJIOBBIE XapAaKTEPUCTUKN AUCKPETHOM CIydallHOW BEJTUYMHBI.
Pemenue 3amay Ha BEIYHUCIIEHNE BEPOSTHOCTEH COOBITHIA. 9 JIP 09
[IpoBepounas pabora
CamocrosiTesibHas padora o0yyarommxcs. Hanucanune 8
pedepatoB 00 HCTOPUM BO3SHUKHOBEHHS TEOPUHU BEPOSITHOCTE
Paznen 13. YpaBHeHUsS] M HEPABEHCTBA 26
Tema 13.1. PaBHOCUIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM. 5 JIP 09
YpaBHeHus
U CHCTEMBI
YPaBHeHUil - -
Hcrnonp30Banne CBOMCTB U TPAQUKOB (DYHKIMH JUIS PELIIEHHSI 2 JIP 09
ypaBHeHUN. [IoBTOpeHne OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemenue nokasarenbHbIX U JOrapuPMUUECKUX YpaBHEHHH 110 5 JIP 09
M3BECTHBIM aJIFOPUTMaM.
Pemenuie paioHaIbHbIX, HPPALMOHATBHBIX, I0KA3aTEIbHBIX U 4 JIP 09
TPUTOHOMETPUYECKUX YPAaBHEHUM U CUCTEM
Penrenne ypaBHeHUM ¢ IpUMEHEHUEM TPUEMOB (TI0JICTAHOBKH, 2 JIP 09
rpauuecKoro MeTo/a).
Pemenune ypaBHeHMIA. 2 JIP 09
CamocrosiTesibHasi padoTa 00y4alOIIMXCs: pelleHue 6
YIPaKHEHUH M3 THIAKTHYECKOIr0 MaTepHuaJia
Tema 13.2. PanmoHaiibHbIC U UppAIMOHATBLHBIC HEPABCHCTBA. 2 JIP 05




Hepagencrs Pemenue nmokazaTenbHBIX U JIOTApUPMUYECKUX HEPABEHCTB T10 JIP 05
a M cUCTeMBbI 2
HEPaBEHCTB HU3BCCTHBIM aJIrOpUTMaM
¢ AByMs
Hepeﬁ:ﬁ““” Merton naTepBanoB. MeToa NpOMEXYTKOB. 4 JIP 05
O3HakoOMJICHHE C OOIIMMH BOTIPOCAMH PEIICHHS HEPABEHCTB U JIP 05
UCIOJIb30BaHUE CBOMCTB U IpaduKoB (PYHKUUN MIPHU PEIICHUN 2
HEPaBEHCTB.
[ToaroroBka K KOHTPOJILHOM paboTe. 1 JIP 07
Kontponbnas padota Ne 14 «YpaBHEHHS U HEPABEHCTBAY. 1 JIP 07
CamocTrosiTesibHasi padoTa 00y4alOIIMXCS: pelleHue 7
yHnpaKHeHU U3 TMJIAKTHYEeCKOro MaTepuaJia
Pasnen 14. IToBTOpEHHUE BCero Kypca 12
Tema 14.1. JleficTBUTENBHBIC YKCTIA 1 JIP 05
Anreopa u
Hayaja
aHa/IHu3a ToxnecTBeHHBIE TPeoOpa3oBaHUs 1 JIP 05
OyHKIIH 1 JIP 05
YpaBHEHHUs1, HEPABEHCTBA, CHCTEMbI YPABHEHUIN U HEPABEHCTB 2 JIP 05
[IpousBoHast, mepBooOpa3Has, HHTETrpall U UX TPUMCHEHUS 2 JIP 05
Tema 14.2. MHororpaHHUKH 1 JIP 05
I'eomerpus
Tena BpaieHus 1 JIP 05
OObembI TE 1 JIP 05
Wrorosas koHTposbHas padbora Ne 15 2 JIP 07

Bcero:

465(310+155)




6. XAPAKTEPUCTUKA OCHOBHbBIX BUJOB JEATEJIBHOCTH

Conep:kanue o0yueHust

OcHOBHbIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

BBenenue

O3HaKOMJICHHE C POJIBIO MAaTEMaTHKH B HAYKE, TEXHUKE, SKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOHN ESTETbHOCTH.
O3HaKOMIICHHE C [ENSIMH U 3a]ja4aMi U3y4eHUs] MAaTEMaTUKU IPU
OCBOCHMHU Ipodeccuu.

AJITEBPA

Pa3BuTue noHATHS O
qucje

Brimonnenue apupmeTnyeckux NEHCTBUH HaJ YUCIAMH, COYeTas yCTHBIE U
NUCbMEHHBIE IpueMbl. HaxoxneHue npuOJIMKEHHBIX 3HAUYEHUI BEIUYUH U
MOTPEIIHOCTeH BBIUKCICHUH (aOCONIOTHOW ¥ OTHOCUTEIIBHON), CpaBHCHHE
YUCIOBBIX BbIpakeHMH. Haxoxnaenue omub0OK B IpeoOpa3oBaHUAX U
BBIYHUCIICHUSX (OTHOCUTCS KO BCEM IIYHKTAM ITPOrPaMMBI)

Kophnu, crenenn,
Jorapugmsi

O3HakoMJICHHUE C TOHATHEM KOpPHS N- CTENEHH, CBOWCTBAMH DPAJUKAIOB U
MpaBWaMu CpaBHEHUS KOpHEH. DopMynupoBaHHE ONPEAECIECHUS KOPHA U
CBOWCTB KOpHEHl. BblunclieHHMe W CpaBHEHHE KOPHEH, BBIIOJHEHUE MPUKUIKU
3HaueHus KopHA. I[IpeoOpa3zoBaHue YHMCIOBBIX W OYKBEHHBIX BBIPAKEHUI,
COJIep>KalllNX paguKaiabl. BeIMOIHEHHE pacyeToB Mo (GopMmyiam, CoAep KalluM
paJIMKaIIbI, OCYIIECTBIISISI HEOOXOUMEBIC ITOACTAHOBKH U TIPEOOpa3OBaHUSI.
OnpeneneHre paBHOCUIBHOCTH  BBIpAXEHUM C  paaukaiamu. PemieHue
HPPALUOHAIBHBIX YPABHECHUH.

O3HaKOMIJICHHE C IOHITHEM CTEIIEHH C JCHCTBUTEIBHBIM ITOKA3aTeJIeM.
HaxoxaeHne  3HAYSHWH  CTENEHW, HCIOJIB3Ysd TPH  HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA. 3alKMCBhIBAHME KOpPHSA N-i CTENEHW B BUJE
CTENEHU C APOOHBIM MOKA3aTEIEM U HA000POT.

DopmyJIMPOBAHUE CBOMCTB CTENIEHEW. BrlunciieHne crenesen ¢ paiuoHaabHbIM
MOKa3aTeJIeM, BBIOJIHEHUE MPUKUIKHA 3HAYCHHS CTEIICHU, CPABHEHHE CTEIICHEH.
[Ipeobpa3oBaHne YMCIOBBIX U OYKBEHHBIX BBIPDAXKEHUMN, COJIEPIKAIINX CTECHH,
IIPUMEHSSI CBOWCTBA. Pemenne noka3arenpHbIX ypaBHEHUN.

O3HakoMJIeHHE C TPUMEHEHUEM KOPHEH U CTENEeHEeN NMpU BHIYUCICHUHN CPEIHUX,
JIEJICHUH OTpE3Ka B «30JI0TOM CE€YeHUH». PelleHue NpUKIaaHbIX 3a7ad Ha
CJIO’KHBIE NIPOLICHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHH .

Brinonnenue npeoOpa3oBaHuil BbIpaXeHUM, MpUMEHEHUE (OopMyIl, CBA3aHHBIX
co cBoiicTBaMu cremneHeil u norapupmos. OmnpeneneHue 006JacTu JOMYyCTUMBIX
3HaUEHUN JIOrapu(MHUUECKOro BbIpakeHUs. PerieHue sorapupMuyecKux
ypaBHEHUH

OcHoOBBI TPUTOHOMETPHU

OcHOBHBIC TOHATHSA

N3yueHne paamaHHOrO METOJla M3MEPEHHUs YIJIOB BpALIEHUS M UX CBSI3H C
rpamgycHoi Mepoil. M3o0pakeHWe yriaoB BpalleHHUS Ha OKPYKHOCTH,
COOTHECEHHE BEIMYMHBI yIyla C €ro pacnojioxkeHueM. DopmyaupoBaHUe
orpeseNieHuil TPUTOHOMETPUYECKUX (YHKIUI JUIsl YIJIOB MOBOPOTa M OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE WX B3aUMOCBSI3U

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPHUYECKHX TOXAECTB JUIsl BBIYUCIICHUS
TPUTOHOMETPHYEeCKHUe 3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA 1O OJTHON M3 HUX

TOAKIECTBA

IIpeoOpa3oBanue N3ydyeHne oCHOBHBIX (POPMYJ TPUTOHOMETPUU: (POPMYIIBI CIOKEHHS, YIBOCHHUS,
NpocTeHIuX npeoOpa3oBaHusi CyMMBbl TPUTOHOMETPUYECKMX (YHKIMHA B MpPOU3BEACHUE U
TPUTOHOMETPUYECKUX MPOU3BEACHUA B CYMMY M TPUMEHEHUE TMPU BbIUMCICHUM 3HAYEHUS
BBIPasKeHUH TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOLLIEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHH TOYEK HA €IMHUYHON OKPYKHOCTH U
MIPUMEHEHHE UX JUIsl BBIBOAA (POPMYIT IPUBEACHHUS

IIpocreiimme

Pemenne mno ¢QopmynaM u TPUTOHOMETPUYECKOMY KpPYTy MNPOCTEHIINX




TPUTOHOMETPHYeCKHUe
YPABHEHHHA H
Hepagencmea

TPUTOHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne oOIIMX METOIOB PEIICHUs YPAaBHCHHH (MPUBEICHHUE K TUHEHHOMY,
KBaJIpaTHOMY, METOJl Pa3J0XKEHUS Ha MHOXHTEIHW, 3aMEHbl IIEPEMEHHON) IpH
pElIeHUH TPUTOHOMETPUYECKUX YPaBHEHUH.

YMeHHne oTMeyaTb Ha Kpyre peEIIeHUs IIPOCTEHUINUX TPUTOHOMETPUYECKUX
HEPaBEHCTB

APpKCHHYC, aDKKOCHHYC,
aApKTaHIeHC Yucia

O3HaKoOMJICHHE C TIOHATHEM OOpPATHBIX TPUTOHOMETPUYECKUX (PYHKITHIL.
W3yyeHne ompeneneHuid apKCHHYca, apKKOCHHYCa, apKTaHT€HCa 4YucIa,
(dbopmynupoBaHue UX, U300paKEHHE HA €AMHUYHON OKPYKHOCTH, MPUMEHEHHE
IIpU peIICHUN YPaBHEHUHN

DYHKIUH, UX CBOICTBA H IPAaPUKH

®yukuuu. Ilonsitue o
HENpPepPbIBHOCTH
(pyHkuum.

O3HakOMJIEHHE C MOHSATUEM MEPEMEHHOW, MpPUMEpPaMM 3aBUCHUMOCTEH Mexay
IIEPEMEHHBIMH.

O3HakoMJIEHHE C MOHATHEM TpaduKa, ONpeNeIeHUue MPUHAIIC)KHOCTH TOYKH
rpaduxy pynkuuu. OnpeaeneHue no Gopmyse NpocTeieil 3aBUCUMOCTH, BHIA
ee rpaduka. Beipaxxenue 1mo gopmyse ogHON IEpeMEHHOM depe3 Ipyrue.
O3nakomiieHHE ¢ orpenesneHueM GpyHkuu, GopmyiaupoBanue ero. Haxoxnenue
00J1acTH onpeAeNeHus U 00JIaCTH 3HAYCHUH PYHKINU

CaoiicTBa (PyHKIMH.
I'padpuyeckasi uuTep-
nperanus. [Ipumepsi
(pyHKIIHOHAJIBHBIX 3a-
BHCUMOCTEH B peajibHbIX
npoueccax U siBJeHUusSIX

O3HakomJieHHE € NpUMepaMu (YHKIIMOHAJIBHBIX 3aBUCHUMOCTEH B peajbHBIX
IpoLeccax U3 CMEXHBIX IUCHUIUIMH.

O3HakoMJIEHHE C J0Ka3aTeIbHbIMU pacCyKICHUSAMU HEKOTOPbIX CBOMCTB
JMHEMHON W KBaJpaTUYHOM (YHKIIMH, NMPOBEIEHUE HCCIEIOBaHUS JIMHEHHOM,
KYCOUYHO-TTMHEHHOMU, IPOOHO-ITMHEHHON M KBaApaTUYHON (PYHKIIH, IOCTPOCHHE
ux rtpadukoB. Iloctpoenme u urenwe rpadukoB ¢yakmuii. MccnenoBanue
¢ynkuuu. CocraBieHue BUI0B GYHKLUH 110 JaHHOMY YCIIOBHIO, pEILIEHHE 3a/1a4
Ha 9KcTpeMyM. Beimonnenue npeobpa3oBanuii rpaduka GyHKIMH

OoOpaTHbie pyHKIMHN

Wzyuenune nowsamus obpammuou @yuxyuu, ONpenelieHue BUIA U nocmpoeHue
epaghuka obpammuou @QYHKYUU, HAXoMCcOoeHue ee obaacmu onpeoeieHus U
obnacmu 3uauenuti. [lpuMeHeHHe CBOMCTB (yHKIMHA MpH HCCIIEIOBAaHUU
YpaBHEHH W pelIeHWH 3a1ad Ha dSKcTpeMyM. O3HAaKOMIICHHE C TOHSITHEM
CJIO’)KHOM (DYHKIIMH

CreneHHble, MoOKa3a-
TeJbHbIE, JIOrapupmu-
YyecKHue U TPUTOHOMe-
TPpUYECKHEe (PYHKIHUH.
OoOpaTHbIe TPUTOHOME-
TPpUYECKHEe PYHKIUH

Brruucnenue 3HadeHui (QyHKIUNA TO 3HA4YeHHWIO aprymeHTa. OmpeneneHue
MOJIOKEHUsI TOYKM Ha rpaduke IO ee KoopauHataM M  HaoOOopoT.
Hcnonb3oBanue cBOWCTB (GYHKIUH I8 CpaBHEHUS 3HAUYEHUU CTENeHed W
JorapugpMmoB.

[Toctpoenne rpaukoB CTENEHHBIX U Jorapupmudeckux ¢QyHkiuil. Pemenue
MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX YPAaBHEHMH W HEPAaBEHCTB 10 U3BECTHBIM
anroputMam. O3HaKOMJIEHUE C MOHSATHEM HETIPEPHIBHOM MEPHONUECKON (yHK-
UM, GopMyIMpPOBaHUE CBOWCTB CUHYCA M KOCHHYCA, TIOCTPOEHUE UX IPahUKOB.
O3HakOMJIEeHHE C TIOHATHEM TapMOHMYECKMX KojJeOaHui U mpuMepaMu
rapMOHUYECKHUX KOJIeOaHUN Ui OMHUCAHUS TPOLECCOB B (PU3UKE U JPYTUX
oOnactax 3HaHUA. O3HAKOMJICHHE C TOHSATHEM Pa3pbIBHOW IMEPUOIUYECKON
¢byHKIMH, GOpPMYTUPOBAHUE CBOMCTB TAHT€HCA M KOTAHTE€HCA, TOCTPOCHHUE MX
rpaduxoB. IlpumMeHeHue CBOWCTB (QYHKUMH [ CpaBHEHHMs] 3HAYEHUN
TPUTOHOMETPUUYECKHUX (PYHKUUH, pelIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH.

Ilocmpoenue  2paghuxoe obpammblx  MPULOHOMEMPUUECKUX — DYHKYUl U
onpedenenue no zpagukam ux ceoticme. BplloNHEHHE NpeoOpa3OBaHUs
rpaduKoB

Hauyajna MaTeMaTH4eCKOro aHaJu3a

ITocaenoBaTeJILHOCTH

O3HaKOMIIEHHE C IOHSATHEM YHCIOBOM IOCIELOBATEIBLHOCTH, CIIOCOOaMHU €€
3aJaHusl, BEIYUCICHUSIMHU €€ YJICHOB.
O3HakomaeHue ¢ nousmuem npeoeia nocied08ameabHOCIU.




O3HaKkOMJICHHE C BBIYMCICHHEM CYMMBbI OECKOHEYHOI'O YHCIIOBOTO psiia Ha
IpUMepe BBIUMCICHHUSI CYMMbI OECKOHEYHO YOBIBAIOLIEH TeoMeTpUYecKoi
nporpeccuu. Perienue 3amau Ha nmpuMeHeHHE (OPMYIBI CyMMbI OECKOHEYHO
yObIBaIoIeil reOMETPUUECKON MPOrPecCUuu

IIpousBoanasn H ee
NpUMEHEeHHue

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOJHOM.

N3yuenue u popmynupoBaHUE €€ MEXaHUUYECKOIO0 U FEOMETPHUUECKOr0 CMbICIA,
H3Y4YEHHE aJIrOpPUTMA BBIYMCIIEHUS IPOU3BOJHOM Ha NpHUMEpE BBIYUCIECHUS
MIHOBEHHOH CKOpPOCTH U YIJIOBOTO KoddduimenTa kacareabHoi. CocTaBieHue
ypaBHEHHMS  KacaTeJbHOM B oOmieM  BHAe.  YCBOGHHE  IPaBHII
muddepeHmpoBanys, TaOMUIBI MPOW3BOIHBIX 3JIEMEHTAPHBIX (YHKIIUH,
npuMeHenne s auddepeHurpoBanus (HYHKIMHA, COCTABICHUS YpaBHEHUS
KacaTellbHOU. V3ydeHne TeopeM O CBSI3M CBOWCTB (DYHKIIMA W TIPOU3BOIHOM,
¢dopmynupoBka ux. IlpoBeneHue ¢ MOMOIIBIO TPOU3BOJHOW HCCIICHOBAHHS
GbyHKIMKM, 3aMaHHON (OPMYNIOW. YCTaHOBJICHHE CBSI3U CBOWCTB (YHKIHUU M
MIPOU3BOIHOM 10 MX rpadukam. [IprMeHneHre Npou3BOAHOMN s pelIeHus 3a1a4
Ha HaxXokJIeHHWE HaWOOJNBIIEr0, HAUMEHBIIEr0 3HAYCHUS W HAa HAXOXKICHHE
JKCTpEMyMa

IlepBooOpa3nas "
HHTErpaji

O3HakoOMJIEHHE C MOHSATHEM WHTErpaia u nepBooOpazHoi. M3ydyenue mpaBuia
BBIUUCIICHUS TTepBO0Opa3sHoOi 1 Teopembl Hprorona— JlenOnmuma.

Pemienne 3amau Ha CBsA3p MEPBOOOpA3HOW M €€ MPOU3BOJIHONM, BBIYMCIICHUE
nepBooOpa3Hol I JaHHOW (yHKIMH. Pemenwe 3amad Ha NPUMCHCHHE
WHTErpaja JUis BEIYUCICHNS (PU3MYECKUX BEJIMYHMH M IUIONIAJICH

YPaBHeHI/Iﬂ H HEPABCHCTBA

YpaBHEeHUS U CHCTEMBI
YPaBHeHHI
HepaBeHncrBa u cucre-
MbI HEPABEHCTB C ABYMS
nepeMeHHbIMHU

O3HakOMJIEHHE C NPOCTEHIIMMU CBEACHUSIMH O KOPHAX alreOpandyecKkux
YPaBHEHUN, TIOHATUSMU UCCIIEJOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM.
N3yuenne Teopun paBHOCHIBHOCTH YpaBHEHUU U ee npumeHeHus. lloBropenue
3allUCH  pELIeHMs CTaHIApTHBIX YypaBHEHUH, NpHUEMOB NpeoOpa3oBaHUs
YpaBHEHHH I CBEAECHMS K CTaHAAPTHOMY ypaBHEeHMIO. PemieHue
palMOHANIbHBIX, HMPPALMOHAIBHBIX, IOKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX
ypaBHeHUI U cucteMm. Mcnonp3oBaHue cBOWCTB M TpaduKoB (GYHKIMM JUis
peuieHus ypaBHeHUH. [IoBTOpEeHNE OCHOBHBIX IIPUEMOB PELIECHUS CUCTEM.
Pemenune ypaBHeHMII ¢ TPUMEHEHHEM BCeX TPUEMOB (pa3lOXKEHHs Ha
MHOKUTEM, BBEJIEHUS HOBBIX HEM3BECTHBIX, IOACTAHOBKH, IpaduuecKoro
METOa).

Pemenne cucreM ypaBHEHHH C TIPUMEHEHHEM DPA3JIMYHBIX CIIOCOOOB.
O3HakomJIeHHE ¢ OOIIMMHU BONPOCAMH PEIIEHUs] HEPABEHCTB U MCIIOJIb30BaHUE
CBOMCTB U rpavKoB (PyHKIMN IPU PEILIEHUU HEPABEHCTB.

Pemenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM pa3IUYHBIX
CIOCO0OB.

[IpumeHeHne MaTeMaTHUYECKMX METOJIOB Ul PELICHUs COAEp KATEIbHBIX 3aJa4
U3 pa3IMyYHBIX oOyiacTell HayKu M MpakTUKU. MIHTepnpeTupoBaHue pe3ynbTaToB
C YYETOM peajbHbIX OIPaHUYEHHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEU U CTATUCTUKH

OcHOBHBIC IOHATHUHA
KOMOUHATOPHKH

N3ydyenne mnpaBuna KOMOWHATOPUKM UM TNPUMEHEHHE TpPU  pELICHUH
KOMOMHATOPHBIX 33/1a4. PereHne KOMOMHATOPHBIX 3a/1a4 METO0M Iepedopa u
M0 TMpaBWly YMHOXKeHHA. O3HaKOMJIEHME C TOHATUSAMU KOMOWHATOPUKH:
pa3MeIleHUsIMHM, COYETaHUSIMH, NEepecTaHOBKaMH U ¢dopMylIaMH I HX
BBIYHMCIICHHUS.

OOpsicHeHne M mnpuMeHeHue (opMyna Juid BBIYMCICHHMS pPa3MELICHHUH,
MEPECTAHOBOK M COYETAaHUH NpH peleHuH 3afad. O3HakoMileHHe ¢ OMHOMOM
Herorona u tpeyronpHukoMm Ilackansa. Pemenue npakThyeckux 3amad ¢
UCIOJIb30BAHUEM MOHITUHN U TPABUI KOMOMHATOPHKHU

DJIeMeHThI TeOpHH

I/I3yquHe KJIACCUYCCKOI'0 OMPCACIICHUA BCPOATHOCTH, CBOMCTB BCPOSATHOCTH,




BEpPOSATHOCTEM

TEOpPEMBl O CyMME BEpOSTHOCTEWU. PaccMoTpeHHe MNpUMEpOB BBIYUCICHUS
BEpOSITHOCTEH. Penienre 3aa4 Ha BBIYMCIICHHE BEPOSTHOCTEH COOBITUI

IIpencrasiieHne JaHHBIX
(Tabdamnubl, IMArpaMmbl,

rpadpukn)

O3HaKOMJIEHHE € IPEJICTABICHUEM YHMCIOBBIX JaHHBIX U UX XapaKTEPUCTUKAMH.
Pemenne npaktudeckux 3a1ad Ha 0OpaOOTKY YMCIIOBBIX JaHHBIX, BHIYHUCIIEHUE
UX XapaKTEPUCTUK

I'eomerpust

IIpsiMble U MJIOCKOCTH
NMPOCTPAHCTBA

@opMyIUMpOBKa M IPHUBEIEHUE J0KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
pacIoyIOKeHuUs NPSAMBIX U INIOCKOCTeN. Pacio3HaBaHue Ha yepTekax U MOJEISX
pPa3IMYHBIX CIIy4aeB B3aMMHOIO pACIOJOKEHUS MPSAMBIX M IIJIOCKOCTEH,
apryMEHTUPOBaHUE CBOMX CyxaAcHUM. DopmynupoBaHUE OIPEACICHUN,
IIPU3HAKOB W CBOMCTB NApajuIeIbHBIX W IEPIECHIUKYJSAPHBIX IUIOCKOCTEH,
JBYTPAHHBIX W JIMHEHHBIX YIVIOB. BBINOJHEHHE IIOCTPOCHUS YIVIOB MEXKIY
IPSMBIMU, IPSIMOW M INIOCKOCTBIO, MEXIY IIOCKOCTSAMH IO OINHCAaHUIO U
pacno3HaBaHue uUX Ha Mouensax. lIpumeHeHWe NPU3HAKOB U CBOMCTB
pacIioyioKeHUsl NPSAMBIX U IJIOCKOCTEH IpH pelieHuH 3aaad. M3o0paxeHue Ha
PUCYHKax M KOHCTPYMPOBAHHME HA MOJEIAX NEPHEHANKYJISIPOB U HAKIOHHBIX K
IJIOCKOCTH, TPSAMBIX, MAPAJUIENBbHBIX IIOCKOCTEH, YIJIOB MEXIY HpsMOM H
IUIOCKOCTBIO U 0OOCHOBAaHUE ITOCTPOEHHUS.

Pemenune 3amau Ha BBIYUCIIEHHE T'E€OMETPUUYECKUX BeIUYMH. OmUChIBaHHUE
paccTosiHus OT TOYKU N0 IUIOCKOCTH, OT MpPsIMOM A0 IUIOCKOCTH, MEXKIY
IIJIOCKOCTSIMHU, MEKJy CKPEIIMBAOIMIMMUCS MPSAMBIMHA, MEXIY IPOU3BOJBHBIMU
¢urypamu B mnpoctpaHcTBe. DPOpPMYNIHpPOBaHHUE U JOKa3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSHUAX (TEOPEM CYLIECTBOBAHHUS, CBOMCTBA).

N300pakeHne Ha uepTexax M MOJCNAX PACCTOSHUS M OOOCHOBAHUE CBOMX
cyxaeHuil. OmpeneneHue W BbIYMCIECHUE PACCTOSIHUM B IMPOCTPAHCTBE.
[Ipumenenue Gpopmys1 U TEOPEM INIAHUMETPUHU IS PEIIEHUS 3a/1a4.
O3HakOMJIEHHE C TOHSATHEM MapajuIebHOTO IPOEKTUPOBAHMS U €ro
cBoicTBaMU. Popmynuposanue meopemvl 0 NIOWAOU OPMOSOHANLHOU NPOEKYUU
MHO20Y20/IbHUKA.

[IpumeHeHue Teopuu A1 000CHOBAHUS TOCTPOCHUHN U BEIYUCIICHUH.
ApPryMEHTHPOBAaHHE CBOMX CYXKJIEHHH O  B3aUMHOM  pacCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (pUryp

MHororpaHHUKH

Onucanve M XapakTEpUCTUKAa  Pa3IMYHBIX BHUJOB  MHOI'OIDAaHHUKOB,
MIEPEUUCIICHUE HX 3JIEMEHTOB M CBOWCTB. M300pakeHMe MHOTOTPaHHUKOB U
BBINOJIHEHUE [TOCTPOEHHSI HAa M300PaXKEHUAX U MOJIENIIX MHOTOTPAHHUKOB.

Bbluncnenne JMHEWHBIX  3JEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(UTrypalnusx, apryMEHTUPOBAHHWE CBOMUX CYXKJIEHUN. XapakTepucTUKa U
N300pakeHUE CEUCHMSl, pA38epmKU MHO20SPAHHUKOS, BBIUUCIIEHUE IUIOIAAeh
noBepxHocTel. [locTpoenne npocTteux ceueHuit Kyda, IpU3MbI, THPAMHIBI.
[Ipumenenue GpaxkToB U cBelAeHUN W3 TUIAaHUMETpUU. O3HAKOMIIEHUE C BUAAMU
CUMMETpUN B MPOCTPAHCTBE, (POPMYIHpPOBAHUE ONpEICTIEHUH U CBOWCTB.
XapakTeprucTUKa CUMMETPHUH TEJl BPAIlEHUs U MHOTOIpaHHUKOB. [IpumeHeHue
CBOMCTB CHUMMETpUU MpHU pelleHuu 3aaad. Mcnonb3oBaHue MNPHOOPETEHHBIX
3HaHUH 1715 UCCIeIOBaHUs U MOJIEIMPOBAHUS HECIOXKHBIX 3aja4. M300paxenue
OCHOBHBIX MHOTOTPaHHHUKOB U BHITIOJTHEHHE PUCYHKOB I10 YCIIOBUSM 33124

Tesia u moBepxHOCTH
BpalleHHsA

O3HakOMJIEHHE C BUJAAMHU TeNl BpallleHus, GOpMYyIUpOBaHUE UX OINpeAeTIeHU 1
cBoMCcTB. DOPMyYIMPOBaHUE TEOPEM O CEUECHUH I1apa MJIOCKOCTBIO U IUNIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTHKa 1 H300paskeHHe TeJl BpallleHNs, X Pa3BEPTKH, CEUECHUS.
Pemienne 3amay Ha MOCTPOECHHME CEUYEHUM, BBIYMCIEHUE JIMH, PACCTOSTHUM,
yrioB, miomanen. IIpoBeneHue NOKa3aTeNIbHBIX PACCYKICHHUU IPU pPELICHUU
3ama4. IIpuMeHeHHMe CBOWCTB CHUMMETpMM IpH PELICHWM 3aJa4 Ha Tena
BpallleHHs, KOMOMHanuioo Tesl. J300pa)xkeHHe OCHOBHBIX KpYIJBbIX Tl U




BBIITOJIHCHHUC PUCYHKA MO YCJIOBHIO 3aa4un

HN3mepeHus B reoMeTpun

O3HakOMJIEHHE C TOHIATUAMH IJIOLIAAN U 00beMa, aKCHOMaMH U CBONCTBaMHU.
Pemenue 3amau Ha BBIYMCIIEHHE IUIOMIAAEH IUIOCKUX (GHUTYp € NPUMEHEHHEM
cOOTBeTCTBYOIUX GopMyn U (pakToB M3 IUlaHUMeTpuu. M3ydeHue teopeM o
BBIUUCIIEHUH 00BbEMOB IPOCTPAHCTBEHHBIX TEJ, pEIICHHUE 33/1a4 Ha PUMEHEHUE
(dbopMy1 BerumnciieHUs 00beMoB. M3yduenue ¢hopMyil 1715l BHIYUCICHUS TIIoIanen
IIOBEPXHOCTE MHOTOTPAaHHMKOB U TeJl BpamieHus. O3HaKOMJIEHHE C METOJ0M
BBIUMCIICHHS TUIOIIAIU MOBEPXHOCTH cdepbl. Pemienue 3agauy Ha BBIUMCICHHE
IJI0LIA/Ie MOBEPXHOCTU IPOCTPAHCTBEHHBIX TEI

KoopauHatbl 1 BEeKTOPbI

O3HakOoMJICHME C TMOHATHEM BekTopa. M3ydeHue AeKapTOBOM CHUCTEMBI
KOOPAMHAT B IPOCTPAHCTBE, ITIOCTPOCHUE IO 3aJaHHBIM KOOPAMHATAM TOYEK U
IUIOCKOCTEH, HAXOXKICHWE KOOpIuHAT Todek. Haxoxxnenue ypaBHEHMMH
OKPYXHOCTH, c(hepbl, TUIOCKOCTH. BhIurciieHne pacCTOSHUN MEXTy TOUKaMHU.
N3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABHJ DPA3JIOKCHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABWJI HAXOXKICHUS KOOpPAMHAT BEKTOpAa B
IIPOCTPAHCTBE, IPABUII ACUCTBUN C BEKTOPAMH, 3aJaHHBIMU KOOPJAMHATAMHU.
[IpuMeHeHne Teopuu NpY PELICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.

N3ydeHne CcKamsIpHOrO IPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO YPaBHEHMS
IIpsIMOM U TUIOCKOCTH. [IprMeHeHne Teoprun npy peleHny 3a1a4 Ha JEHCTBHS C
BEKTOpaMH, KOOPIMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB JUISl BBIYUCIICHHUS
BEJIMYMUH YIJIOB M paccTOAHUN. O3HAKOMJIEHHE C JOKa3aTelbCTBAMHU TEOPEM
CTEpEOMETPUU O B3aUMHOM PAaclOJIOXKEHUM MPSAMBIX M IUIOCKOCTEH ¢
HCIIOJIb30BAHUEM BEKTOPOB




7. YYHEBHO- METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHHME ITPOIr'PAMMBI YUEBHOM JUCIUILIMHBI «<MATEMATHKA»
OcBoeHue mporpamMMbl y4eOHON TUCIUIUIMHEI TIPEAnoiaraeT Haln4yre yueOHoro kabunera «MaTeMaTHukay,
B KOTOPOM KMEETCSl BO3MOKHOCTh 00€CIeYnTh 00y4aroumcsi cBOOOAHbBIN nocTyn B VIHTEpHET BO BpeMs

y4eOHOT0 3aHATHS U NIEPHOJ] BHEYICOHOH IeATEITHPHOCTH.
[Tomemenne KabMHeTa MOHKHO YAOBIETBOPSTH TpeOoBaHUSIM CaHUTAPHO-IMUAEMUOIOIMYECKUX MPABUI U
HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THUIIOBBHIM OOOpPYIOBaHHEM, YKAa3aHHBIM B
HACTOALIUX TPeOOBAHMIX, B TOM YHCIIE CIEIUAIN3UPOBAHHON yuyeOHON MeOenbio U cpeAcTBaMu O0yUeHus,
JOCTATOYHBIMHU JUTSI BRITIOJTHEHUS! TPEOOBAHUI K YPOBHIO MOATOTOBKH 00YJarOIINUXCSI.
B coctaB y4eOHO-METOANYECKOTO  MaTePHAIbHO-TEXHUUECKOT0 00ECIIeUeHUs TPOrPaMMBbl BXOJISIT:
* HArJsAHBIE MOCOOUS (KOMIUICKTHI YYE€OHBIX TaOJIMII, IJIAKaTOB, MOPTPETOB BBLIAMOIIUXCS YUCHBIX-
MaTEMaTHKOB U Jp.);
* HH(pOPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;
* SKpaHHO-3BYKOBBIE TOCOOUS;
* KOMIUIEKT TEXHUYECKOW TOKYMEHTAIlMW, B TOM YHCIIe TACIOpTa Ha CPEACTBA OOYUYCHHS, MHCTPYKIIMH I10
WX UCIIOJIb30BAHMIO U TEXHHUKE 0€30MacHOCTH;
* OMOIMOTEeUHBIH (HOH/I.
B OubGnuoteunslil poHa BXoIAT yueOHUKH, yuyeOHO-MeToauueckue komiuiekTol (YMK), obecneunBarorniye
OCBOEHHUE Y4eOHOU MUCIUILINHBI «MareMaThKa: anredpa U Hadyaia MaTeMaTHIeCKOTO aHAIM3a; TEOMETPHUS»,
PEKOMEH/IOBaHHBIE WJIM JOMYIIEHHBbIE MJs HCIOJb30BaHUS B Mpo(ecCHOHANBHBIX 00pa30BaTENbHbBIX
OpTaHU3aIMIX, PEATH3YIONINX 00pa30BaTENbHYIO MPOTPAMMYy CPEIHEr0 oO0Imero o0pa3oBaHMs B Mpeaesiax
ocoenust OITOIT CITO na 6a3e ocHOBHOTO 00IIEr0 00pa3oBaHHUs.
bubnvworeunsii GOHI MOXKET OBITh IOTIOJHEH SHIUKIONCIUSMHU, CIIPABOYHUKAMH, HAYyYHOW, HAy4YHO-
MOIYJIIPHOM U APYTOM JIMTEPATYPOU 110 MaTeMaTHUKE.

Peanu3zanus AMCHUIUIMHBI JIOJDKHA OOCCIICUYUBATHCS TICNArOTHYCCKHUMH  KaJlpaMH, HWMCEIOIUMU
BhICIIIEE TPO(hecCHOHATbHOE 00pa30BaHueE.

Peanumzamus gucuumauHsl «Marematrka: anreOpa M Hayalda MaTeMaTHYeCKOTO aHain3a; TeOMETPH»
(manee-«MaremaTHka»)10KHA 00ECTIEYNBATHCS YI€OHO-METOANYECKON TOKYMEHTAIIUEH:

- Ilpukaszom MunucrepcrBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepkaeHUU
(dhenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CPEIHEr0 00IIEeT0 00pa30BaHUMY;

- IIpukazom MunuctepcrBa obpasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3Mmenenuil B [Ipuka3z MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 17.05.2012 Ne 413
«“O0 yTBepxkaeHUHN (enepaTbHOro rocyIapCcTBEHHOTO 00pa3oBaTeIbHOrO CTaHJapTa CPEeJHEero OOIIero
oOpazoBaHus»;

- [Tucebmom [lenapramenTa rocy1apcTBEHHON MOJIUTUKU B cpepe MOATOTOBKH pabounx KaJIpoB
n JIIO MunucrepctBa oOpa3oBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexkomenmauuu 10
OpraHu3alM TOJYYEHHUs] CpeAHero oouero oOpa3oBaHMs B THpeAerax OCBOEHHUS 0O0pa3oBaTeIbHBIX
porpamMM cpeaHero npodeccuoHaTLHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa30BaHMs C YIETOM
TpeOoBaHui (heepanbHBIX TOCYyJapCTBEHHBIX O0pa3oBaTEIbHBIX CTAHIAPTOB M MOJIy4aeMol mpodeccuu
WJTU CIIEIUATBHOCTH CPEIHETO MPOPECCHOHATHPHOTO 00pa30BaHUSY;

- Ilpumepnoit mnporpammoil mo yueOHON mucuuiuimHe «MaremaTuka: anrebpa M Haydana
MaTEeMaTHYeCKOro aHalln3a; FTeOMETPHs» i MpodeccHoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3auil
(Pexomenoosano DedepanvHbiM — 20CYOAPCBEHHbIM — AGMOHOMHBIM  yupedxcOeHuem  «DedepanvHuiil
uncmumym pazeumus oopazosanusiy (OIAY «DUPO») 6 kauecmee npumepHou npocpammuvl OJis
peanuzayuu 0CHO8HOU npogheccuonanrbHolu oopazosamenvhot npoepammuvl CIIO na b6ase ocHogHo2o 0buje2o
00pazosanusi ¢ nonyyeHuem cpeone2o obwezo obpazosanus I[Ipomoxon Ne3 om 21 wuwona 2015 e
Pecucmpayuonnwiii nomep peyensuu 377 om 23 utona 2015 2. PI'AY «DHPOy);

- PaGoueit mporpammoii o yueOHoi nucuuruinae «MaTemaTHKay;,

- [lepcneKTUBHO - TEMaTUYECKUM ILJIAHOM I10 Y4eOHOH TucHMIInHe «MaTeMaTHuKay;

- KoMI1eKTOM KOHTPOJIBbHO- U3MEPHUTENBHBIX MaTepUANOB M0 yueOHOM nuciumuinie «MaTemaThkay;

- MeroauueckuMu PEKOMEHIAIMSAMU 10 OOECIEUEHUI0 CaMOCTOSATEIbHOW paboThl ydeOHOM
JTUCIUIUTAHBL «MaTteMaTuka.



Peanmzanuss ydueOHON nmucHumianHbl «MaTeMaTuka» OCYIIECTBISIETCS Ha TOCYAAPCTBEHHOM  SI3BIKE
Poccuiickoit @eneparuu.

HNudopmanuonHoe odecrieueHue

Aboynnuna K.P., Myxamemounosa P.I". Matematuka. Yueonuk mis CI1O — M., 2021

Aoueamos A.D., Maxapos II.B., Cemenosa H.B., Jdamuan @.JI. Maremaruka. JuddepenuanpHoe
ucuncnenue. Y.I. DyHKIUN 0THOM HE3aBUCUMOU TiepeMeHHoi. YueOHoe mocooue — M., 2021

Aoueamos A.D., Maxapos II.B., Cemenosa H.B., [lamuan @.JI. Marematuka. VIHTerpajibHOE WCUYUCIICHHE.
UY.1. Heonpenenenuslit uuterpai. YuedHoe nocodbue — M., 2020

bonooypuna U.11., Ompuisanxkuna T.M., Apanosa O.C., Ozypyosa T.A.]luckpeTHast MmaTemMaTHKa. Y 4eOHOE
mocodue gt CITIO — M., 2020

Toprowrxun A.I1. Marematuka. YueOHoe mocodue — M., 2019

Hoesax E.B., Pazanosa T.B., Hosax U.B. Beiciias matematuka. Anredpa. Yueonoe nocodue mis CI10 — M.,
2019
Xycaunos A.A. luckpetnas MmatemaTuka. Yuebnoe nocoodue misa CI1IO — M., 2019

Jas nmpenonasaresieit

bawmaroe M. M. MaremaTtuka: KH. IJIs IPeroaaBaress: MeTo1. mocodue. — M., 2019

Bbawmakos M. U., [{vicanos L11. 1. Metomudeckoe mocodue mist noaroroBku k EI'D. — M., 2019.
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1. 7-zip GNULesser General Public License (cBoO0ogHOE MporpaMMHOe obOecrieueHue, He
OTrpaHUYeHO, OECCPOYHO).

2. Nurepner 6paysep Google Chrome (6ecrutatHoe mporpaMMHOE o0ecriedyeHre, He OrpaHudeHO,
OeCcCpovHO).

3. Omnepanmonnas cucrema Microsoft Windows 10 (mor. Ne23—AD®/223-D3/2019).
4. Tlaker nporpamm Microsoft Office Professional Plus (mor. Ne23—-A3®/223-03/2019).

5. K-Lite Codec Pack — ynuBepcaibHblii Ha0Op KOJACKOB (KOAMPOBIIUKOB-ICKOIUPOBIINKOB) U
YTUJIMT A7 IPOCMOTpa B 00paboTKu ayano- u BujaeodaiiinoB (GecriaTHoe IporpaMMHOe oOecriedeHre, He
OTrpaHUYeHO, OECCPOYHO).

6. WinDjView — nporpamma st mpocMotpa ¢aiinos B popmare DIV u DjVu (cBobomHOE
MPOrpaMMHOE 0OecTiedYeHUE, He OTPaHIYEHO, OECCPOUHO).

7. Foxit Reader — mnpukiagHoe mOporpaMMHOE OOECIEUCHHE JJISi MPOCMOTPa 3JICKTPOHHBIX
nokyMmeHToB B cranfapte PDF (6ecratHoe mporpammHoe obecriedenre, He OrpaHudeHo, 06ecCpovHo).
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